Seasons and nutrition at the Kenya coast by Hoorweg, J.C. et al.
~ AFRICAN STUDIES CENTRE LEIDEN 
Seasons and Nutrition 
at the Kenya Coast 
Jan Hoorweg 
Dick Foeken 
Wijnand Klaver 
- -~ 
SEASONS AND NUTRmON AT THE KENYA COAST 

African Studies Centre 
Research Series 
711995 
Seasons and Nutrition at the Kenya Coast 
Jan Hoorweg, Dick Foeken & Wijnand Klaver 
Avebury 
iv 
Cover design: Bert Hoogeveen 
ISBN 1 856289141 
© African Studies Centre, Leiden, 1995 
All rights reserved. No part of this publication may be repro-
duced, stored in a retrieval system, or transmitted in any way 
or by any means, electronic, mechanical, photocopying, 
recording or otherwise withouth the prior permission of the 
publisher. 
Contents 
List of Tables vii 
List of Figures viii 
List of Maps viii 
Summary ix 
1 Introduction 1 
2 Seasonality in Sub-Sahara Africa 5 
2.1 Introduction 5 
2.2 Climatic seasonality and the agrarian cycle 6 
2.3 Effects of climatic seasonality 9 
2.4 Preventing seasonal stress 16 
2.5 Acute seasonal stress 21 
2.6 Conclusion 23 
3 Kenya's Coastal Lowlands: Kwale and Kilifi Districts 27 
3.1 Infrastructure and population 28 
3.2 Topography, rainfall and soils 29 
3.3 Climatic seasonality 33 
3.4 Agro-ecological zones 35 
3.5 Agriculture 38 
3.6 Farming systems 42 
3.7 Farm labour 44 
3.8 Off-farm employment 45 
3.9 Food consumption, nutritional status and health 46 
3.10 Study method 48 
4 Socio-Economic Conditions 50 
4.1 Demographic characteristics and living conditions 50 
4.2 Agriculture 54 
4.3 Off-farm employment 61 
4.4 Household income 64 
4.5 Conclusion 66 
v 
vi 
5 Household Food Consumption 68 
5.1 Food habits 68 
5.2 Energy and protein intake 70 
5.3 Seasonal variation in energy intake 74 
5.4 Conclusion 79 
6 Nutritional Status of Women and Children 81 
6.1 Introduction 81 
6.2 Adult women 82 
6.3 Young children 85 
6.4 Conclusion 91 
7 Discussion 95 
7.1 Resource management 97 
7.2 Seasonality in nutrition 100 
7.3 Determinants of seasonality 102 
7.4 Implications 104 
Appendices 
1 Potential crop yields by research area and season 108 
2 Research areas 110 
3 Survey procedures 111 
4 Households and household members by residency and research area 112 
5 Full-time residents by age group and research area 112 
6 Adult women and young children with anthropometric measures recorded 112 
7 Energy intake from subsistence origin by research area and survey round 113 
8 Energy intake from purchased origin by research area and survey round 113 
9 Nutritional status of adult women by research area and survey round 114 
10 Nutritional status of adult women by a.e.zone, income class and survey round 114 
11 Height and weight growth of children by research area and survey round 115 
12 Height growth velocity of children by a.e.zone, income class and survey round 116 
13 Weight growth velocity of children by a.e.zone, income class and survey round 116 
Notes 117 
References 127 
vii 
List of Tables 
1 Population parameters by administrative unit 30 
2 Climatic seasonality at selected stations 34 
3 Mean annual rainfall and years with deviating rainfall 35 
4 Agricultural land and number of farm families by agro-ecological zone 37 
5 Agro-ecological characteristics of research areas 39 
6 Household income in Coast Province by income source and region (1974-75) 46 
7 Data collection 48 
8 Average household size by research area 51 
9 Male residency by research area 51 
10 Houses, rooms and occupants by research area 52 
11 Sanitary conditions by research area 53 
12 Farm size and land use by research area 54 
13 Farm labour by research area 55 
14 Cereals and cassava production by research area 56 
15 Food self-sufficiency by research area 57 
16 Cash crop cultivation by research area 58 
17 Livestock ownership by research area 59 
18 Value of agricultural production by type of activity and research area 60 
19 Agricultural productivity by research area 60 
20 Frequency of off-farm employment by research area 61 
21 Off-farm workers: place of work and residency by research area 62 
22 Type of off-farm employment by research area 63 
23 Household income from off-farm employment by research area 64 
24 Household income by research area 65 
25 Household income and poverty estimates by agro-ecological zone 65 
26 Income composition by income class 66 
27 Energy intake by survey round 70 
28 Energy intake by food group and survey round 71 
29 Contribution of macro-nutrients to energy intake by survey round 71 
30 Protein intake by survey round 72 
31 Origin of energy intake by survey round 72 
32 Energy intake (subsistence) by survey round and food group 74 
33 Energy intake (purchases) by survey round and food group 75 
34 Energy intake by research area and food origin 75 
35 Energy intake by research area and survey round 76 
36 Variations in energy intake by research area and food origin 77 
37 Seasonal variations in energy intake by agro-ecological zone 78 
38 Seasonal variations in energy intake by income class 79 
39 Adult women: anthropometry by survey round 83 
40 Seasonal variation in nutritional status of adult women by research area 83 
41 Seasonal variation in nutritional status of adult women by agro-ecological zone 84 
42 Seasonal variation in nutritional status of adult women by income class 85 
43 Summary of child anthropometry from different sources 86 
44 Results for child anthropometry by age group 86 
viii 
45 lllness and malnutrition among young children by age group and survey round 87 
46 Child growth velocities by age group and season 88 
47 Seasonal variation in child growth velocities by research area 89 
48 Seasonal variation in child growth velocities by agro-ecological zone 90 
49 Seasonal variation in child growth velocities by income class 90 
50 Value of agricultural production by wage income 122 
List of Figures 
1 Hypothetical fluctuations of energy requirements, energy intake 
and body weight in unimodal and bimodal tropical climates 14 
2 Topographical cross-section of Kilifi District 31 
3 Mean monthly rainfall as a percentage of mean annual rainfall 32 
4 Monthly rainfall as percentage of year total 38 
5 Agricultural calendar for K wale and Kilifi Districts 44 
6 Energy intake by food group and food origin 73 
List of Maps 
1 Sub-Sahara Africa: dry months per annum 4 
2 Seasonality index for Sub-Saharan Africa 4 
3 Kwale·and Kilifi Districts: roads, service centres and research areas 26 
4 Kwale and Kilifi Districts: agro-ecological zones 36 
ix 
Summary 
This monograph reports on the seasonal fluctuations in food and nutrition that occur in 
Coast Province, Kenya, a region with a largely unimodal climate and generally low house-
hold incomes. Five survey rounds were held in selected locations in Kwale and Kilifi 
Districts between mid '85 and late '86. A literature review is followed by the presentation 
of survey fmdings as regards socio-economic characteristics, food consumption and nutri-
tional status. The last chapter discusses different implications. 
Households, on average, had eight acres of land at their disposal, but in the agro-eco-
logical zones, CL3 and CIA, that are more fertile and nearer the coastline, 40 per cent of 
the households had less than three acres. About a third of the land was used for food crop 
cultivation. Three-quarters of the households had employment income of some kind. More 
than half the workers had found employment outside the location and had to live away from 
home. 
Household income averaged about sh.lO,OOO per year or about sh.2,OOO per consumer 
unit. Wage income contributed 65 per cent to the total, the value of food crops accounted 
for 20 per cent, cash crops and livestock constituted the remaining 15 per cent. Compared 
with the results of earlier CBS surveys there was no improvement; more than 40 per cent of 
the rural population live below the 'food poverty line'. The low returns from agriculture 
mean that households dependent on agriculture are most at risk of food shortages. 
There is little or no difference in household income between different agro-ecological 
zones despite the differences in agricultural potential. The number of poor households in 
three zones studied was very similar (40 per cent). Since wages provide the major income 
component, and since employment opportunities are not location-bound, the similarity is 
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not surprising. At the same time there are large individual differences in the way people 
choose to realize their available resources. Areas in the same agro-ecological zone differ 
considerably from each other. There are even greater differences in income and income 
composition between households within the same area. 
Energy intake averaged 2580 kcal. per consumer unit per day or about 400 kcal. below 
the estimated requirements. Almost 80 per cent of the energy is from carbohydrates (mostly 
maize) and the diet is rather monotonous with a low energy density. Only one-third of the 
staple food consumption over the year is home-produced in origin and two-thirds is pur-
chased. Seasonal variation starts with variations in energy intake from subsistence origin 
when food stocks are progressively depleted. The variation in subsistence energy is higher 
in areas where consumption of subsistence energy is high and where cassava consumption 
is low. Food purchases compensate for the decreasing maize stocks and they were highest 
in May-June, during the long rains, even enabling an increase of energy intake during the 
cultivation season. Notably, there is no large energy deficit during the long rains, the pe-
riod of high labour requirements. Energy intake levels and seasonal fluctuations were not 
different in the different agro-ecological zones. Households in the lowest income class did 
have the lowest energy intake but they did not show the highest seasonal variation; they 
spread the consumption of subsistence food more evenly than the other groups. The reason 
for these findings lies in the role of food purchases. Households from all agro-ecological 
zones and from all income classes depend to a large extent on income generation which 
provides a coping mechanism that allows, firstly, to preserve a large part of their food 
stocks throughout the year and, secondly, to purchase more food at the time when needed. 
The seasonal fluctuation in weight among the adult women is, on average, small. 
Again, no systematic differences were found to exist between agro-ecological zones as a re-
sult of the important role of food purchases. The women in the poorest households showed 
the smallest seasonal fluctuations in BM!. As in earlier surveys, the nutritional condition of 
the children was poor compared with all of Kenya. The number of children with very low 
weights was greater. The percentage of children under five years with height retardation is 
about twice as high. The longitudinal analysis of growth velocities showed that spurts in 
height and ~eight growth occur at different times of the year. A height spurt occurs during 
December-February, the dry season, and a weight spurt occurs in March-May, the wet sea-
son. 
The fluctuations in weight growth are greater than in height growth; the fluctuations are 
largest among the oldest age group. There is no difference in average weight growth or 
height growth of the children from different agro-ecological zones or different income 
classes. However, in the relatively prosperous households, the children grow quite evenly 
throughout the year, but in the very poor households, both weight growth and height 
growth are more uneven. 
In conclusion, it is evident that to depend on farming is risky in a region where rainfall 
is very unpredictable and where many households are not able to produce enough food to 
cover yearly food needs, not even in a 'good' year. It is more practical to rely on food pur-
chases, which can be spread out, so that seasonal fluctuations of energy balance can be 
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mitigated. This is only possible if people have sufficient purchasing power to buy food 
and, perhaps even more important, if food is available at prices that are relatively low and 
stable. Given a choice, households will try to combine subsistence cultivation and wage 
employment. The actual resource mix is decided by internal household factors such as land 
ownership and available labour and external factors such as agro-ecological conditions and 
employment opportunities. Emphasis on crop cultivation demands access to land, high 
labour inputs and hard work during the cultivation season and carries risks because of cli-
matic uncertainties. Emphasis on employment demands that at least some household mem-
bers have skills that are wanted on the labour market. More in general, sufficient employ-
ment opportunities are needed which are sometimes themselves seasonal in nature. 
The study population seems to have developed fairly successful strategies to cope with 
diminishing food stocks at the end of the agricultural year; despite the fact that household 
income levels are generally low, a large number of households falls below poverty levels, 
household energy intake is not more than that of peasant smallholders elsewhere in Kenya 
and the nutritional status of children is below other districts. The implications of the find-
ings are reviewed from several angles. Firstly, against the background of the changes in 
livelihood that have occurred in rural Africa. Secondly, in respect of resource management 
and diversification strategies. Thirdly, concerning existing theories of child growth, in par-
ticular as regards the interaction between height and weight growth. Fourthly, the respec-
tive contributions of climate, productive organization, household income and individual 
characteristics are reviewed. Finally, the implications for development and policy are dis-
cussed. 

1 
Introduction 
The food and nutrition situation in Kenya gives reason for concern. The country has a high 
rate of population growth, in parts of the country pressure on land has become a serious 
constraint and food production has not kept pace with population increase. The pressure on 
land resources in Kenya threatens the future balance between national food demand and na-
tional food production. The existing agro-ecological potential for rain-fed farming is quite 
limited and the country is, in fact, already short of good agricultural land. High and 
medium potential lands with good to fair prospects for crop production and intensive live-
stock activities cover only 20 per cent of the land area. Production increases will depend on 
the possibilities of increasing yields per hectare, and of bringing remaining, often marginal, 
areas under cultivation (GOK 1986; 1994b). 
The agricultural land is unevenly distributed over the country. The high and medium 
potential zones are found in the Central Highlands, the plateau adjoining Lake Victoria and 
the Ugandan border, and the very narrow strip near the Indian Ocean. These lands are bor-
dered by semi-arid, low-potential belts. Here, the annual rainfall, with its high variability 
and seasonal nature, offers only limited opportunities for rain-fed agriculture. At present, 
almost the entire high and medium-potential zones are under cultivation. As a consequence, 
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cultivation has extended into semi-arid areas (Kliest 1985). In the semi-arid zones, the rain-
fall pattern is characterized by low reliability and low amounts of precipitation. Rain-fed 
agriculture shows a seasonal cycle of cultivation and harvesting. Such conditions of sea-
sonality, particularly in areas with only one rainy season, easily lead to fluctuations in food 
availability and even to food shortages. The topic of seasonality has received increasing at-
tention in recent years. Although many African societies traditionally had to cope with sea-
sonal food shortages, the effects of seasonality have possibly worsened as a consequence 
of increasing population pressure and the introduction of commercial cropping. Certain 
groups, such as small farmers, appear to be more vulnerable to the vagaries of the seasons 
than others. 
In 1983, the Kenyan Ministry of Planning and National Development and the African 
Studies Centre, Leiden, started a programme of research projects to analyse current devel-
opments concerning food and nutrition in Kenya, notably regarding the interface between 
socio-economic factors, agriculture and nutrition. The first phase of the Food and Nutrition 
Studies Programme (FNSP) was partly funded by the Netherlands Government under the 
general agreement on technical cooperation with the Government of Kenya (for a recent 
review of the programme see Hoorweg 1993). One of the first studies consisted of a series 
of surveys in selected locations in Coast Province during 1985 and 1986. The general aim 
of the project was to study climatic seasonality and food security among rural populations 
in Kenya. Coast Province, more in particular Kwale and Kilifi Districts, were selected be-
cause of climatic characteristics, existing ecological variation, the relatively high incidence 
of childhood malnutrition and because the existing knowledge about nutritional conditions 
was scarce. 
A series of reports was earlier completed under the title 'Seasonality in the Coastal 
Lowlands of Kenya, parts 1-5.* These reports served as the primary means to make the 
statistical data available to the Kenyan and Netherlands Governments, and the reader is re-
ferred to them where more detailed information is needed. In November 1990, a seminar 
was convened with officers concerned with the social and economic development of the 
districts to discuss the draft reports and formulate recommendations (Foeken & Hoorweg 
1991). The present monograph comprises an edited compilation of the reports but without 
the detailed statistical data and detailed descriptions contained in the original reports. An ef-
fort has further been made to place the findings in a general framework with the help of an 
updated literature review and additional analysis, and to arrive at conclusions of a more 
general nature. The literature review is included in Chapters 2 and 3, and the socio-
economic profile of the study population is presented in Chapter 4. The sections on food 
consumption and nutritional status have been largely rewritten and are presented in Chapter 
5 and Chapter 6 respectively. Chapter 7 contains the discussion and conclusions. 
* Part 1: Research objectives and study design (Hoorweg, Kliest & Niemeijer 1988); 
Part 2: Introduction to seasonality (Foeken & Hoorweg 1988); 
Part 3: Socio-economic profile (Foeken, Leegwater, Niemeijer, Veerman & Hoorweg 1989); and 
Part 4/5: Food consumption and anthropometry (Niemeijer, Foeken & Klaver 1991). Reports can be 
ordered free of charge from African Studies Centre, P.O.Box 9555, 2300 RB Leiden, Netherlands. 
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The study covered a period of more than a year and a great number of people were in-
volved. Without the assistance and support of these individuals and the institutions they 
represent the study could not have been realized. We wish to mention, firstly, the extensive 
support of the officers of the Ministry of Planning and National Development. The late J.~. 
Otieno, Chief Planning Officer of the Sectoral Planning Department, contributed greatly to 
the realization of the study, as did F.Z. Omoro and Mrs. L.I. Shitakha, successive heads of 
the Food and Nutrition Planning Unit. In Mombasa, the Provincial Planning Officer, P.B. 
Mjambili, gave invaluable assistance with the local introductions and the organization of 
logistics. He was later replaced by J. Echessa. We are also indebted to the District 
Development Officers in the two districts: Dr. K. Oigara, H. Ajwang and RW. Machina, 
as well as the Division Officers, Chiefs and Assistant Chiefs in the different locations. 
Our colleagues of the Central Bureau of Statistics, F.M. Munene and N. Mwasigwa, 
District Statistical Officers, assisted us greatly with the sample selection and the recruitment 
of assistants. We wish to mention in particular the CBS field supervisors J. Ngolo and G. 
Turnbo, who played an active role throughout with the supervision of field assistants. The 
team benefitted greatly from their long experience. 
We are particularly grateful to the members of our office and field staff. Although the 
group experienced the ~sual ups and downs, it was a coherent and harmonious team. Miss 
P. Dzombo, Miss S. Ngala, Mrs. A. Kazungu, J.A. Odingo, B.D. Ajode, R.C. Chacha, 
J.K. Hamisi, M.A. Maalim, S.S. Masha, S.R Mwaguni, I.M. Mwaropia, F.M. Nyundo, 
E.M. Pekeshe, L.S. Rasi, M. Salim and RD. Washe formed a fine team and we regret that 
it had to be disbanded. 
At various stages all our studies benefited from the comments of members of the FNSP 
Steering Committee, of whom we wish to mention in particular the late S. Akach (Central 
Bureau of Statistics), L. Wasonga (Office of the President), and Dr. G. Ruigu (Institute of 
Development Studies). 
Many staff members of the African Studies Centre participated during different stages 
of the research. Marian Geuns and Ted Kliest were involved in the first stages of the study. 
Rudo Niemeijer was a member of the team throughout. Piet Leegwater participated in data 
analysis:Willem Veerman, who did much of the computer analysis, merits special mention 
because he managed to keep the data sets accessible and operational. At times he was as-
sisted by Harold van Driel. They have all made important contributions, although the re-
sponsibility for this manuscript lies with the authors. 
Finally, we wish to thank Mrs.N.Betlehem-de Vink for preparing the figures, 
Mrs.I.Rike for editing various texts, and Mr.K.Dorrepaal for his assistance with the pro-
duction of the monograph. 
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Seasonality in Sub-Sahara Africa* 
2.1 Introduction 
During the late thirties the first publications appeared drawing attention to the existence of a 
so-called 'hungry season' in many parts of rural Africa (Fortes & Fortes 1936; Lynn 1937; 
Richards 1939). Twenty years later, an FAD report again noted that pre-harvest food 
shortage was a problem, particularly in the drier parts of tropical Africa (FAD 1958). The 
essential aspect of what nowadays is called 'seasonality' was recognized early on: rural 
people do not have enough to eat during the period that food is most needed, i.e. the period 
of intensive agricultural work. Over the years, separate studies have documented many sea-
sonal dimensions of life in Third World countries: seasonal agricultural labour needs, dif-
ferences in food supply and food availability, fluctuations in prices of crops and foodstuffs, 
variations in health and illnesses. The following description of an 'ideal seasonality 
scenario' gives an idea of the many different aspects of rural life that are involved: 
The scenario starts with a tropical environment where a wet season follows a dry 
season, and where cultivation is practised. Towards the end of the dry season, food 
becomes scarcer, less varied and more expensive. The poor people, who may be 
landless or have small plots of land, experience food shortage more acutely than 
their less poor neighbours. Some migrate in search of work and food. Others un-
* This chapter is a revised and enlarged version of earlier text in Foeken & Hoorweg (1988, 10-28). 
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dertake non-agricultural activities near their homes in which the returns to labour 
are low. More work is involved in fetching water. 
When the rains come, land must be prepared, and crops sown, transplanted 
and weeded. If animals are used for ploughing, they are weak after the dry sea-
son. Delays in cultivation reduce yields. For those with land, food supplies depend 
on the ability to work or to hire labour at this time. For those without land, work 
in the rains and at harvest often provides the highest wages of the year. This is the 
time of year when food is most needed for work, but it is also the hungry season 
when food is shortest and most expensive. 
It is, too, a sick season when exposure to tropical diseases is at its greatest, 
when immunity is low, and when women are most likely to be in late pregnancy. 
So the rains bring crisis. Vulnerable to hunger, sickness and incapacity, poor 
people are undernourished and lose weight. ( ... ) Stress is passed down to the 
weakest - women, children, old people and the indigent. Sometimes ( ... ) an irre-
versible downward movement into deeper poverty occurs as assets are mortgaged 
or sold without hope of recovery. This is, then, a time when poor people are kept 
poor and a time when they become poorer. 
With the harvest things improve. Grain prices are lower, a benefit to those who 
must buy food but a disadvantage to those small farmers who must sell their crops 
to repay debts or raise money for ceremonies. After the harvest, ceremonies, cele-
brations and marriages take place. Body weights recover. The dry season sets in. 
And then the cycle begins all over again. (Chambers 1981,5) 
It was generally assumed that there is a "widespread tendency for adverse factors to operate 
concurrently during the wet seasons ( ... which ... ) tend to hit the poorer people harder" 
(Chambers et at. 1979,3). The last two decades the seasonality phenomenon has received 
considerable research attention and it has become evident that it is a far more complex issue 
than the existence of a hungry season alone. It has also become clear that the convincing 
picture sketched above is not often found in this unadulterated form because of the coping 
behaviours that people develop and other compensatory mechanisms. During the 1980s, a 
fairly large number of separate studies documented many seasonal dimensions of life in 
Third World countries. Several conferences and workshops on seasonality have been or-
ganized. 1 
This chapter discusses various aspects of seasonality and also tries to give a differenti-
ated picture of seasonality in Sub-Sahara Africa. Each discussion of seasonality must nec-
essarily start. with climatic seasonality.2 Other seasonal aspects, as they are derived from 
climatic seasonality, are described next. Then follows a discussion how people, affected by 
adverse seasonal conditions, tend to cope with these problems. 
2.2 Climatic Seasonality and the Agrarian Cycle 
Plants need three elements for growth: solar radiation, water and nutrients. Solar radiation, 
which is the ultimate source of energy for all plants, is not a limiting factor in the tropics. 
Neither are soil nutrients, despite the fact that tropical soils tend not to be very fertile be-
cause of the low humus content; satisfactory yields are generally possible. The main limit-
ing factor, then, is rainfall, or more accurately: the availability of soil moisture. The quan-
tity of moisture in the soil determines the growing season, the time when loss of moisture 
through evaporation and transpiration is met by sufficient rainfall. 
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Thus, whereas in the temperate regions of the world seasons are primarily defined by 
fluctuations in temperature and sunshine, in the tropics precipitation determines the nature 
of the seasons. On the basis of rainfall distribution throughout the year, Walsh (1981) dis-
tinguishes three types of tropical climates: 
a) Climates with no real dry season. In Africa, regions with these climates are found 
around the equator (and in eastern Madagascar), with the exception of East Africa; 
b) Climates with two rainy and two dry seasons. These so-called 'bimodal' climates are 
concentrated in two zones, one north and one south of the equatorial zone, although they 
meet in East Africa; 
c) Climates with one wet and one dry season. These 'unimodal' climates form a further 
zone in the north (up to the Sahara) and in the south, up to the South-African deserts in the 
west and the temperate regimes in the south-east. 
Until recently, there was the misapprehension that no seasonality exists in the first type 
of climates. Studies among ethnic groups in the Central African rain forests, however, have 
revealed that in fact there is a relatively dry season or even two. Moreover, seasonal fluc-
tuations in food consumption have been observed, as well as significant weight losses 
during the rains (Bailey & Peacock 1988; Pagezy 1988). 
The distinction between bimodal and unimodal climatic regimes is an important one. In 
general, people living in a bimodal climate experience less seasonal stress than people living 
in regions with only one rainy season. In the former case, two annual harvests will often be 
possible, reducing not only the time-gap between harvests, but also reducing storage 
problems and food shortages. Schofield (1974), using survey material from 25 African 
villages, noted that in villages with a unimodal climate, caloric requirements were met for 
100 per cent during the dry season but for less than 90 per cent in the wet season. In the 10 
villages with a bimodal climate no such difference was found. 
The bimodal-unimodal distinction is rather crude. It reflects the existence of one or two 
rainy season(s) and one or two dry season(s) in an average year. However, normal years 
rarely occur and the distinction does not allow for fluctuations in rainfall other than the 
wet/dry season distinction. This brings us to three types of rainfall fluctuation that can be 
recognised. 
a) Seasonal variability. This refers to the fluctuations of rainfall within one year. It is 
usually measured in one of two ways. The first method is concerned with absolute sea-
sonality: counting the number of 'dry months' per annum, with a dry month defmed as a 
month with insufficient rainfall to meet the potential needs of plants. In Map 1 (p.4), 4 inch 
(102 mm) is used as cut-off point showing the number of dry months per annum for differ-
ent parts of Sub-Sahara Africa. Relative seasonality, on the other hand, refers to the relative 
contrast between the amounts of rain at different times of the year. An index has been calcu-
lated to reflect this type of seasonality: the sum of the absolute deviations of mean monthly 
rainfall from the overall monthly mean, divided by mean aimual rainfall. This index ranges 
from 0.00 if all months have equal amounts of rain, to 1.83 if all rain is concentrated in a 
single month (in reality, these extremes do not occur). Map 2 (p.4) shows the spatial 
distribution of this seasonality index, as calculated for Sub-Sahara Africa. 
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b) Interannual and intermonthly variability. The former type of variability concerns the 
yearly deviation from the average annual rainfall. In semi-arid climates this variability can 
amount to 30 per cent or more. In really dry climates the figure can even rise to more than 
lOOper cent. Equally important for the timing of agricultural activities if not more so is the 
monthly reliability of rainfall, i.e. the deviation from the mean monthly rainfall. Will there 
be enough rainfall to start planting? Will the rains, necessary for the ripening of the crops, 
be in time? And if so, will these, again, be sufficient? According to Walsh (1981), if mean 
annual rainfall is low, variation - yearly and monthly - tends to be high as well, so that 
seasonality is inversely related to the annual level of precipitation. The more marked the 
seasonality of rainfall, the less reliable the rainfall during the rainy season, which is why 
three out of ten harvests are poor or fail completely for millions of people living in semi-
arid areas. 
Because of the interannual variability of rainfall, it is difficult to draw conclusions about 
the fluctuations of food supply, food consumption and nutritional condition on the basis of 
a one-year's study. An example from northern Cameroon may illustrate this. In 1976, there 
was no rainy season food shortage observed among the Massa and Mussey. Four years 
later, however, a serious shortage period was experienced, resulting in substantial weight 
losses of both men and ~omen (Garine & Koppert 1988). The difference was to be 
explained by the very good harvest of 1976, made possible by rains that were both suffi-
cient and well distributed. 
c) Spatial variability. Although somewhat neglected in the literature, precipitation can 
differ greatly over short distances and crop yields can vary substantially in nearby places. 
Again, if mean annual rainfall is low, spatial variability tends to be high. For instance, the 
distribution of rainfall in a relatively dry region in Mali was found to be highly localised. 
This factor, together with differences in soils and access to fertilizer results in considerable 
differences in harvests between neighbouring villages (Toulmin 1986). 
The growing season in systems of rain-fed agriculture depends on, first, the quantity 
and distribution of rainfall and, second, the rate of moisture loss. The rate of moisture loss 
is dependent on soil characteristics, the type of crops cultivated and the methods of cultiva-
tion. Soil characteristics like texture, structure and porosity determine the infiltration capac-
ity and storage capacity of the soil. Usually, the greater the infiltration capacity (e.g. of 
sandy soils), the less the storage capacity, but this can be overcome with cultivation meth-
ods that conserve soil moisture, for instance by manuring or by mulching. 
As a consequence of the moisture needs of plants during their growing cycle, normal or 
even above-normal rainfall as such is not sufficient for a good harvest. Equally important is 
the distribution of the rainfall over the months. For instance, if the late rainfall necessary for 
the ripening of the crops is insufficient, the harvest will still be poor, however good the 
first rains may have been. In regions with two rainy seasons, harvest failures are less likely 
to occur than in unimodal climatic regimes. Moreover, a much wider range of different 
crops can usually be cultivated, which also tends to reduce the risks of poor harvests. The 
less the annual rainfall, the shorter the rainy season, the shorter also the agricultural cycle, 
and the more seasonally concentrated the harvest will be. 
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The potential of agriculture falls steadily as the number of dry months in the year in-
creases (Bayliss-Smith 1981) and this applies not only to cultivators but also to pastoralists 
in regions where rainfall is insufficient for rain-fed agriculture. 
Climatic seasonality and the ensuing agricultural periodicity affect many aspects of life. 
Some of these can be regarded as effects, notably variations in labour needs, food con-
sumption, nutritional status, health, vital events as well as various aspects of social life. 
Others have to be regarded as coping mechanisms, either of a preventive or curative nature. 
Effects and coping mechanisms are separately discussed in the following sections. 
2.3 Effects of Climatic Seasonality 
Labour 
Seasonal concentration of the agricultural production cycle firstly implies seasonal concen-
tration of productive labour, although seasonal labour for crop cultivation differs from that 
for livestock keeping. The main cultivation activities are land preparation, planting, weed-
ing (often in two rounds) and harvesting. The precise timing of the activities, however, de-
pends - apart from the moment the first showers actually arrive - on the ecological char-
acteristics of the area concerned and on the kinds of crops that are cultivated. For instance, 
harvesting in certain valley areas in eastern Zambia occurs more than one month earlier than 
on the adjacent plateau, because of the higher temperatures in the valleys. Planting opera-
tions of the three main food crops in this region - maize, groundnuts and sweet potato -
follow each other closely during the period from November to January. At the same time, 
planting of cotton - the main cash crop in the region - can be spread evenly over this pe-
riod (Kumar 1985). Nevertheless, overlap of some activities is usually inevitable: 
( ... ) the peak agricultural activity in the African tropics tends to be in the middle 
of the wet season. The single most demanding operation is usually weeding. It is 
this task, combined with harvesting the early food crop and perhaps sowing a late 
crop, that causes the midseason peak, particularly in the moist savanna region 
(Cleave 1974, 190). 
In many parts of Africa, there is in fact a shortage of labour during these periods, the more 
so because school holidays usually do not coincide with peak labour seasons, as shown for 
six countries in East and Southern Africa. Generally, school holidays are national and do 
not take account of local conditions. Poorer farmers, who can not afford to hire labour, are 
thus forced to keep their children at home when their labour is needed (Fowler 1982). 
Livestock herding comprises three major tasks: supervising (or pasturing), watering 
and milking. Of these, supervising and milking do not need much labour. Watering, on the 
other hand, "is an arduous, energy-consuming task ( ... ) for which peak labour require-
ments occur in the dry season ( ... )" (Swift 1981, 84). As surface water dries up, wells 
have to be dug in dry riverbeds and have to be maintained. With the duration of the dry 
season wells have to be dug deeper and deeper while at the same time more and more cattle 
return from outlying areas where standing water is exhausted. This means that long dis-
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tances have to be covered during times of great heat; on arrival at the wells the herdsmen 
have to hoist water into the watering troughs, which is generally regarded as back-breaking 
work (White 1986). 
The labour bottlenecks that exist in crop cultivation and livestock herding therefore tend 
to be seasonal. In the former case peak labour requirements occur during the wet season; in 
the latter case during the dry season. Where the two agricultural systems exist together, 
they may function supplementarily, at least in terms of labour requirements. An example 
can be found in Central Bagamoyo district, Tanzania, where pastoralists meet the labour 
shortages in the dry season by employing cultivators as herdsmen (Ndagala 1981). The re-
verse situation, pastoralists employed by cultivators during the wet season, does not seem 
to exist, however. 
Agricultural labour may be concentrated in a relatively short period of the year, the 
amount of physical effort - expressed in terms of energy expenditure - is even more so. 
This is caused by the fact that certain types of labour are more strenuous than others. 
Clearing the land and weeding the fields are well-known examples of activities with a high 
level of energy expenditure. The real labour peak among a group of rural Gambian women, 
for instance, was confined to the months of June and July only, i.e. at the start of the rainy 
season when the fields had.to be cleared and digging had to be done (Lawrence et al. 
1989). The average energy expenditure level during these months was considerably higher 
than the energy intake level. 
Traditionally, many of the tasks connected with crop cultivation or livestock herding 
were more or less allocated by gender. Men were expected to do the clearing and prepara-
tion of the land and to assist with the planting, women were responsible for the weeding, 
while both sexes usually participated in harvesting; with considerable variation according to 
the type of crop and the region of Africa. Another division of labour has developed in re-
spect of the cultivation of cash crops. In general, men occupy themselves mainly with cash 
crop production, while women are given the responsibility for food crops. Nowadays, in 
many parts of Africa, women are expected to grow most of the family's food. Similar di-
visions tend to occur among pastoralists, where women are often responsible for milking, 
dairy processing and selling, the care of young animals and whatever cultivation occurs, 
while men are responsible for the watering and grazing of livestock. The gender division of 
labour therefore also means that peak labour demands may fall at different times of the year 
for the sexes (Ensminger 1985). 
However, the gender division of labour is breaking down rapidly and proving flexible 
in case of need. In many areas of Kenya, for example, but elsewhere in Africa as well, 
women have to fill in the labour gaps that inevitably occur because of the growing need for 
off-farm employment of the men. In fact, many of the women in well-off households tend 
to function as farm managers in the absence of their husbands (Veldhuis 1981; Hoorweg & 
Niemeijer 1989). Most agricultural tasks are now performed by men and women alike, with 
only a few specialized activities reserved for either sex as further examples from Machakos, 
Embu and Nyeri Districts demonstrate (Cleave 1974). 
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True as the above may be, it refers only to the division of agrarian labour. There is a 
whole range of domestic tasks and these still tend to be female activities. House cleaning, 
food preparation, collection of water and firewood, and child care are time and energy con-
suming. Moreover, these are year-round activities and some of them are also seasonally 
dependent (palmer 1981). It means that an increase in agricultural work often goes at the 
cost of the domestic activities. This may have consequences in the sphere of food con-
sumption, nutrition and health which will be discussed in the next section. 
Food consumption and nutritional status 
Seasonality in crop production implies fluctuations in food supply and food availability. 
Mter the harvest, i.e. during the dry season, there is usually enough food for some time. 
But during the following wet season food stocks are slowly depleted, with food becoming 
more and more scarce during the few months before the next harvest. This is especially the 
case in unimodal climates. Kumar (1985) reported that in Zambia by the end of the planting 
season, about 40 per cent of the households had maize stocks remaining, 15-20 per cent of 
the households had sorghum and groundnuts, and almost no one had sweet potatoes left. 
At the time of harvesting, only 10 per cent of the households still had any maize in stock. 
But even in bimodal climates food stocks are usually at a minimum level by the end of the 
rains. In central Kenya, for instance, less than one-sixth of the households had any food 
items left in store by the end of the short rains (Onchere & Slooff 1981), a figure that dif-
fers little from that for the unimodal Zambian situation. 
In pastoral societies, milk forms the staple diet, although it is never the only food 
source. Milk production depends on the breeding cycle of the female animals, which means 
that milk supply is largest during the rainy season. This is the period that fresh milk is the 
daily food. A negative side-effect is the competition between man and suckling animals, as 
the latter can only drink the milk that remains after the mother animals have been milked for 
human consumption, which may lead to higher mortality rates among the calves, in particu-
lar in the smaller herds belonging to the poorer stock breeders (Bemus 1988). Although the 
production cycle of milk also depends on the kind of animals, the fact remains that milk 
production is at its lowest during the dry season. 
For cultivators food shortages therefore tend to be highest during the wet season and 
just before the harvest; this is also the period during which hard work is required. Similarly 
for pastoralists, food availability is lowest during the dry season, which for them is the 
season in which peak labour requirements occur. 
The amounts of food held in stock, however, do not offer a full picture of the house-
hold food situation, because of the possibilities of food supply through other channels: 
purchases and gifts, not to mention famine relief. As regards purchases of food, prices tend 
to be relatively high during the pre-harvest period when supply at the market is low. In 
Burkina Faso, prices - producer as well consumer prices - showed increases of fifty per 
cent from one season to another (Ellsworth & Shapiro 1989). As the consumption of the 
poor is especially price-responsive, high pre-harvest market food prices are a serious 
problem for them (Sahn & Delgado 1989). 
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It was already mentioned that a review of nutrition surveys in different countries re-
vealed that in villages with a unimodal rainy season, the percentage fulfillment of caloric 
requirements was 100 per cent in the dry season and 88 per cent during the wet season 
(Schofield 1974). It is not surprising that there is further variation as well, notably between 
families of different s~io-economic levels. Reardon & Matlon (1989) studied two com-
munities in Burkina Faso: a mainly pastoralist community in the Sahel-zone (Woure) and a 
village of cultivators in the slightly less drier Sudan Savanna-zone (Kolbila). There was lit-
tle difference between the caloric intake of the 'poor' in Woure compared with the 'poor' in 
Kolbila. The intake of the 'middle' and 'rich' strata in Woure was much higher than in 
Kolbila. Consequently, in pastoralist Woure there was a large difference of caloric intake 
between the 'poor' on the one hand and the 'middle' and 'rich' on the other. Seasonal 
fluctuations in caloric intake were by far the largest among the 'poor' and during the hot 
season their energy intake was far below standard. In Kolbila, on the other hand, it was 
only the 'rich' that enjoyed substantially higher intakes and the 'poor' and the 'middle' 
groups showed the same strong seasonal fluctuations in calorie intake as the 'poor' in 
W oure, be it during the rainy season. The importance of differences in socio-economic 
class will be discussed further in the section on coping mechanisms. 
In addition to the varia~ons by social class, there are strong indications that the intra-
household distribution of food is uneven (Haaga & Mason 1987), also in times of stress: 
.... .in relation to their requirement, adults (excluding pregnant and lactating fe-
males) consume more than any other age group. Adult males fulfilled calorie and 
protein requirements at 101 and 231 per cent respectively, while adult females 
achieved lower levels of 96 and 136 per cent. Pre-school children fulfilled calorie 
requirements at a much lower level (80 per cent) than the per caput figure (94 per 
cent) but the differences were not significant (Schofield 1914,25). 
Since then, several other studies have confirmed this picture: small children and pregnant 
and lactating women are the most vulnerable groups during periods of intensive labour and 
food shortages (Kigutha 1994). For instance, in a Gambian village pregnant and lactating 
women had energy intakes considerably below the normally accepted range, and this effect 
was most marked during the rainy season. The deficit was even greater if the high energy 
expenditure associated with farming activities during that period was taken into account As 
a consequence, weight fluctuations of these women showed the same seasonal pattern: 
"pregnant and lactating women lost weight during the middle of the rainy season, though 
the former group at least would have been expected to gain" (Rowland et al. 1981, 170). 
Geuns, Niemeijer & Hoorweg (1991) found that during the lean season in rural western 
Kenya the energy intake of children in a rice irrigation scheme was about twenty per cent 
below requirements and relatively below that of the adults. In Malawi, it was also observed 
that in general, children and infants had the lowest and adult men the highest energy intake, 
particularly when food supplies were lowest (Wheeler & Abdullah 1988). Similar patterns 
have been noted in pastoral societies. For instance, Loutan (1985) found that children of 
1-5 years of age actually lost weight at the end of the dry season, i.e. the season of food 
shortage. Garine & Harrison (l988b, 472) stress that although "the differential access to 
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food by various biological categories ( ... ) is a fact, [it is] a rarely investigated field". They 
conclude from recent observations that women "do not appear to be as disadvantaged as is 
commonly supposed". 
It is not surprising, then, that birth weights and breast milk yields vary with season as 
well. Birth weights tend to be higher for children born in the dry season, while breast milk 
yields are lowest at the end of the rainy season (Rowland et al. 1981; Onchere & Slooff 
1981). Children born in the beginning of the wet period show slower growth progress than 
children born in the beginning of the dry season, at least during the first six months of life. 
From then on, breast milk is supplemented with other food from the recent harvest, so that 
from that age on babies born in the beginning of the wet season may be better off. More 
specifically, Bantje & Niemeijer (1984) found in a rural area in Tanzania that birth weight 
fell by about 60 grams in the course of the rainy season. Moreover, deviations from aver-
age rainfall showed a positive correlation with birth weight but only in the months when 
rainfall was critical for food crop production. In Gambia the season of birth as well as age 
dictated the average pattern of weight gain during the first year of life. Thereafter, average 
weights were unusually good during the dry months and poor during the wet months 
(McGregor et al. 1968). 
There are not many studies that include an analysis of variations in adult weight by sea-
son. One concerns eastern Zambia (Kumar 1985), in which it was found that during the 
wet season the weight-for-height ratios for adults were at a minimum, rising from the be-
ginning of the dry season and reaching their highest level just before the next wet season. 
Longhurst & Payne (1981) mention two other surveys, one in Gambia and one in Ghana, 
where the same seasonal pattern in body weight was found. Another study in Gambia re-
vealed weight losses of almost five kilograms among rural women during the rainy season 
(Lawrence et al. 1989). In the pastoral society of the WoDaaBe in Niger, adult weights fell 
sharply during the hot dry season, of men and women alike (Loutan 1985). More recently, 
Schultink (1991) found, in two Beniriese villages, one with a bimodal and one with a uni-
modal climate, body weight decreases of about 2.5 and 6.0 per cent, or one and three kilo-
grams, respectively. 
In conclusion, Figure 1 shows a hypothetical diagram of the seasonal fluctuations of 
energy needs, energy intakes and body weights in two distinct climatic regimes: a unimodal 
regime (with one rainy season from March to June) and a bimodal regime (with a long rainy 
season from March to June and a short rainy season in October-November). Figure (a) 
shows the unimodal scenario. Variations in energy requirements are mainly caused by the 
fluctuating labour demands in agriculture and are reflected by the er-line. 
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According to the 'classical' seasonality scenario, the energy intake (the ei-line) shows 
the opposite fluctuation. Two intake levels are shown. The eircurve is the ideal type, with 
energy requirements and actual energy intake being in balance over the year. The weight of 
the food producers (Wj) fluctuates around the reference weight (wr) for that particular group 
in that particular area. In relatively poor years, the nutritional condition is likely to be below 
the reference level the whole year through and reaches a critical minimum during the peri-
ods of peak labour requirements. The eiz-line and the accompanying weight fluctuation 
(W2) are reflections of such a situation. Figure (b) shows a bimodal situation in which there 
are second (short) rains that are of less magnitude and involve less cultivation labour.3 
Health 
Many authors stress the prevalence of certain diseases during particular seasons.4 
Respiratory tract diseases like pneumonia and bronchitis as well as measles occur signifi-
cantly more often during the dry season in the Bagamoyo region in Tanzania (Goetz 1981). 
The same is reported for the Zaria region in Nigeria, where serious epidemics of cere-
brospinal meningitis occur each year at the end of the dry season (Tomkins 1981). Typical 
wet season diseases are, according to these two writers, gastroenteritis (diarrhoea, vomit-
ing), guinea-worm, malaria, anaemia, typhoid and protein-energy malnutrition. Of these, 
malaria, diarrhoeal diseases and guinea-worm show the most marked seasonal patterns. 
And although all age groups are affected, "the brunt of the first two falls upon infants" 
(Bradley 1981, 130). This is the more serious because gastroenteritis and malaria have 
negative effects on the growth of children. The same seasonal pattern occurs with severe 
forms of protein-energy malnutrition (PEM). Tomkins (1981) reported a peak of admis-
sions to hospital for clinically severe PEM during the rainy season in Zaria. 
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In pastoral societies, each of the four seasons brings certain diseases. Many individuals 
are often feverish during the wet season, due to malaria. During the cold season, the tem-
perature during the nights can be close to O°C, resulting in colds and bronchitis. The fol-
lowing dry season shows an increase of eye infections and cerebrospinal meningitis. 
Finally, the warm season is the most tiring for men and animals, while undernutrition 
makes people vulnerable to disease (Bemus 1988). 
In general, the wet season is the time when the health situation is at its worst. But it is 
also the season of high labour requirements and of food scarcity. Malnutrition is one of the 
main causes of the rise in morbidity during the rainy season, because it makes people more 
susceptible to infections. There are other factors, like rainfall and temperature, that also de-
termine the seasonal cycles of diseases. Many insect vectors depend on surface water for 
breeding, and vector-borne diseases like malaria and guinea-worm prevail during the wet 
season (and, to a lesser extent, schistosomiasis and sleeping sickness). Still other causes 
are to be found in seasonal variations in behaviour. Close physical contact between people 
indoors during cold nights may facilitate the spread of some respiratory infections.5 
What has been said about morbidity applies, to a certain extent, to mortality as well. 
Young children from poor households can be considered the most vulnerable group (Dyson 
& Crook 1981), especially during the wet season. Regarding diarrhoeal diseases, Onchere 
& Slooff (1981) found that 80 percent of deaths of under-fives in Machakos district, 
Kenya, occurred during the long rains, most before the age of one year. Other causes of 
death, however, were fairly evenly spread throughout the year. 
Schofield (1974) argues that children born in the first half of the wet season are the 
most vulnerable, as birth weights at this time of the year are low and breast-feeding and 
child care are inadequate due to the peak in agricultural labour by women in the wet season. 
A similar, though seasonally reverse finding, comes from Eerenbeemt (1985). In the pas-
toral Fulani society of central Mali, children born in early March, i.e. the beginning of the 
hot dry season, appear to have a higher risk of dying, esp~ially during the first year of life. 
Children born in June, i.e. the beginning of the wet season, when food is abundant and 
labour requirements are relatively light, had significantly greater survival chances, up to the 
age of five. 
Social activities 
Seasonality also has a profound impact on social relationships within African rural com-
munities. Some of these will be discussed in the section on coping mechanisms, for in-
stance where labour and debt relationships between poor and rich households are con-
cerned. Another example is the wide range of redistributive mechanisms that serve to meet 
the adverse effects of climatic fluctuations. 
Other social events that show seasonal variations are weddings, communal festivities 
and the activities of certain social organisations during specific seasons. In central Mali, 
"most marriages take place in the period after the harvest when the hard work is over and 
life temporarily slows down" (Eerenbeemt 1985, 89). This may also explain the seasonal 
peak in births after the rainy season, which indicates a higher conception rate in January at 
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the end of the cold period. Among the Onicha Ibo marriages were rarely contracted during 
the hunger months, especially the last two months before harvest. Moreover, during the 
latter period "there are no public rituals involving feasting and extensive hospitality" (Ogbu 
1973, 323). Most religious activities take place at the end of the new yam month. 
Relatively little attention has been given to the seasonal dimensions of rural social or-
ganisations in the existing literature. Fortmann (1985, 384) has suggested a continuum of 
rural social organisations related to the seasons. At the one end 'continuous organisations' 
which function on a year-round basis. The other end is formed by 'seasonal-functional or-
ganisations', which "operate at a specific time of the year and then disappear until the fol-
lowing seasons. Such organisations are typically tied to some part of the agricultural pro-
duction cycle." Examples are informal groups of women, who help each other with weed-
ing or harvesting to disband afterwards (Jiggins 1986); fencing groups, which erect and 
maintain fences when the need for agricultural labour is less pressing; and so-called dam-
groups consisting of farmers who agreed to maintain small dams for livestock and regulate 
their use, activities that take place during the dry season. 
2.4 Preventing Seasonal Stress 
People adjust to seasonal stress in many ways, showing diverse adaptations in the agro-
nomic, nutritional, economic, demographic and social spheres. There comes a stage, how-
ever, when ordinary measures may prove insufficient and when food shortages occur. 
Most writers have concentrated on the ways in which people cope with the more severe 
forms of seasonal stress, as in the case of hunger, famine and other desperate circum-
stances.6 Different authors use different classifications in order to get some grip on the di-
versity of coping mechanisms. For instance, Longhurst (1986b) uses a time perspective, 
distinguishing seasonal and famine coping strategies. Different food strategies have been 
described from an anthropological perspective: "the different routes by which households 
acquire food ( ... ) and extend food supply" (Messer 1989, 158). Different types of 
'survival' strategies have also been described (Gill 1991). Finally, indigenous and intro-
duced solutions to food stress have been distinguished (Moris 1989). A useful distinction is 
that between measures to prevent seasonal stress and measures to meet actual stress. In the 
first case we are dealing with more or less structural strategies, in the second case with 
famine-related responses, although the latter are often extensions of the former and it is not 
always easy to draw a clear line between them.7 The potential measures to prevent seasonal 
stress are reviewed below under three headings: food production, food purchases and re-
distribution of resources. 
Food production 
Possibilities for preventing seasonal stress lie, first of all, in agricultural practices and effi-
cient food storage. The importance of food storage and food inventories are often men-
tioned but have only recently started to receive more research attention (Parisier 1982; 
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Some, Maritim & Faraj 1993). Most attention until now has been given to improvements in 
agricultural practices to secure sufficient food production and reduce the risk of harvest 
failures. Many of these practices date back a long time. A first adaptation consists of culti-
vation in different ecological zones, if land is available. Dietz (1990) describes two exam-
ples from West-Pokot, Kenya, where polygamous men try to marry wives from different 
ecological zones (altitudes), or where one nuclear household tries to obtain fields at differ-
ent altitudes. Both strategies are aimed at having a 'stretched harvest season'. 
A second adaptation concerns the choice of crops. Mixed cropping is practiced allover 
Africa, although the arrangements of crops in mixtures varies considerably, even among 
farmers in the same location. Examples are the combinations of maize and cassava, maize 
and beans, and sorghum and millet. Millet has a shorter maturation period than sorghum, 
but is a lower yielding crop. Early maturing crops can be of particular importance to the 
poorer groups because it shortens the length of the hungry season. Another advantage is 
that it reduces labour bottlenecks. Many farmers, furthermore, cultivate some cash-crops 
which are drought-resistant (cotton, groundnuts) in order to obtain some money that can be 
used to buy food (amongst other things) during the next lean season. Secondary crops, 
moreover, often form an important supplement of the staple diet. Four types of secondary 
crops have been distinguished in this respect: 
a) Gathered crops, including wild vegetables occasionally cultivated ( ... ). In a sea-
sonal ( ... ) context, such crops are important as relishes and salads ( ... ). 
b) Crops mixed into fields of staples, such as legumes, pumpkins and melons ( ... ). 
In good years they may not be harvested, and are eaten as snacks in the fields ( ... ). 
c) Cultivated vegetables in home gardens near the compound ( ... ). Such vegeta-
bles, being intensively watered and manured, can mature early and have a seasonal 
role ( ... ). 
d) Non-staple root crops grown as a contingency reserve and which do eventually 
get harvested ( ... ). 
(Longhurst 1986b, 29). 
A fifth type of crop can be added to this list. Treecrops, such as fruits, nuts, seeds and 
berries, can be harvested during the dry season or the whole year round, and can serve as a 
fall-back in bad years and during famines. "Trees in many parts of the developing world 
have traditionally formed the basis of counter-seasonal strategies ... " (Gill 1991, 116). 
Special reference is often made to the importance of cassava, particularly in Africa, 
where it is the largest source of food energy in the continent. Although in many areas cas-
sava is regarded only as a famine crop, the crop is potentially of great counter-seasonal 
value: it is rich in calories (producing more energy output per unit of energy input than food 
grains), it grows well in relatively poor soils, it requires relatively little labour input, and it 
can be left in the ground for one-and-a-half to two years (Gill 1991). The Oto and Twa 
women in the Lake Tumba region in ZaIre generally see to it that three cassava plantations 
are at different phases of growth, so that the leaves from the young plants and the tubers 
can be harvested the whole year through (Pagezy 1988). 
The choice of cultivation methods offers a third adaptive possibility for farmers. This 
can range from simple measures like reducing the distances between plants, the cultivation 
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of entirely new crops, small changes in technology, to a more radical solution to overcome 
climatic seasonal stress: irrigation if water is available. 
A fourth choice concerns the possibility of mixed farming, i.e. breeding livestock in 
addition to crop cultivation. Dairy products not only offer a good supplement to the daily 
diet but animals can serve as insurance against bad times as well. When food is short, 
livestock can either be slaughtered or sold in order to buy food. 
In pastoralist societies entirely different agronomic mechanisms exist to prevent sea-
sonal stress. Sahelian pastoralists control the breeding of their camels, cattle, sheep and 
goats in such a way that the lactation periods of the different species of animals are spread 
as much as possible over the year. In this way, the Kel Adrar Twareg of north Mali spread 
their milk supply throughout the year, as far as the extreme climatic seasonality allows, al-
though it appears to be impossible to accomplish this completely. This system is only pos-
sible if herds consist of several species of animals (Swift 1981).8 
Food purchases 
Commercialisation of agriculture - notably the sale of cash crops, selling of livestock, and 
the sale of farm products - can potentially provide the means for a successful adaptation to 
seasonality apart from their other economic functions. That this is not always the case, is 
self-evident. Lump expenditures for school fees, weddings and funerals often mean that the 
money from these sources is only available at certain times of the year, but not for the pur-
chase of food during the lean season. Moreover, selling and buying prices often vary in 
such a way that people sometimes are forced to sell certain food crops at low prices, only to 
buy the same foods back at much higher prices later on. 
Employment can also serve to minimise the risks of climatic seasonality. Three kinds of 
income earning are generally open to rural households: home industry, trading activities, 
and wage labour. In general, people are quite ready to seize any (local) opportunity in the 
productive or trading sphere. These can be farm-related, like the processing and selling of 
agricultural products (leather, weaving products) or directed towards the exploitation of 
natural resources. Examples of the latter are hunting, fishing, firewood-cutting, selling of 
charcoal, selling of craft products made of grass and wood, etc. All these activities can be 
regarded as sideline activities in order to have some sort of income beside the main occupa-
tion of farming. Apart from these, there is a group for whom the situation is reversed: 
owners of shops and cafes, as well as people who are in the trading business on a more 
professional basis and who often cultivate as well, although one cannot speak of adaptive 
behaviour regarding seasonal stress in this case. All depends on the scale of business com-
pared with the farming activities. 
Wage labour is another option open to small farmers suffering from seasonal incerti-
tudes. If this occurs intermittently, it can be considered a measure to prevent the adverse ef-
fects of seasonality by securing an income from which food can be purchased. The most 
extreme form is permanent migration by the head of the household for employment pur-
poses, leaving his family behind. Again, it is questionable whether this should be regarded 
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as coping with seasonality, although it is certainly part of the survival strategy of a house-
hold. 
In some parts of Africa, seasonal labour migration was (and still is) an important fea-
ture. Many men (but also women) leave their home areas during the lean season in order to 
find work elsewhere. One of the best described examples comes from Sokoto (Nigeria), 
where during the dry season - which is very dry and very hot ~ Hausa farmers as well as 
agricultural labourers migrate southwards to the coast, the former for selling their cash 
crops, the latter to find all kinds of jobs (Swindell 1984). 
Migration of men can have negative effects on the work-load of women, although this 
seems to be more associated with the longer-term circulation than with the truly seasonal 
labour migration (Rempel 1981). In a study of the effects of migration of men on the posi-
tion of their wives who stayed behind on the farms in Machakos District, it was reported 
that the work-load of these women had considerably increased: apart from their 'traditional' 
tasks in the household and in food cultivation they had to take care of the coffee cultivation 
as well and they generally found it difficult to cope with so many tasks (Veldhuis 1981). 
The relationship between cash income on the one hand and household food security on 
the other cannot be understood without giving attention to the gender aspect of income 
earning activities. Men and women not only differ regarding the access to these activities 
but also in the ways the income is spent. Men usually claim the larger sums of money from 
the sale of cash crops and wage employment and they are usually expected to take care of 
the larger household expenses such as school fees, housing, clothing and sometimes bulk 
food purchases (Hoorweg & Niemeijer 1989). Income-earning activities of women are 
mostly home-based, for the simple reason that the woman, and certainly when she is the 
head of the house, cannot leave the homestead because of her responsibilities for food pro-
duction and domestic work.9 This implies that most cash has to be derived from the sales 
of agricultural products and/or some kind of home industry. As a result, women's cash in-
comes are usually rather modest and quite seasonal (Guyer 1989). Because women are re-
sponsible for food provisioning, usually a large part (certainly compared with the men's in-
comes) of their earnings is spent on food. 
Income earning has undoubtedly become an important strategy for the household to se-
cure itself of food throughout the year. That does not mean, however, that the household 
will or can aspire a food intake level equal to the objective requirements. Among the Massa 
and Mussey of northern Cameroon, for instance, 
money is considered too scarce to be spent on such trivial items as food. Besides, 
food appears traditionally as something which should be produced at family level 
( ... ). It ranks much lower in priority than the complex prestige circuits of bride-
wealth ( ... ), prestige fattening cures, cattle lending, and, more recently, possession 
of modern items ( ... ) and drinking (Garine & Koppert 1988,240). 
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Redistribution of resources 
Adaptations of a social and economic nature may be equally important. In many African 
societies, there exist networks of social relations of a redistributive nature. These networks 
serve as a kind of insurance against outright poverty and they take several forms. In 
Muslim societies, the grain tithe brings about immediate post-harvest distribution of food-
grain production (Simmons 1981). Patron-client relationships are common in Muslim so-
cieties in which men provide regular farm labour for rich farmers in return for wages and 
food. These patrons are expected to give extra support in case of famine. A third kind of 
network consists of the complex gift-giving relationships between men and between 
women. The gift, in this case, is an investment that serves "both as a means of gaining 
prestige and as a security to guarantee subsistence should hard times arise" (Watts 1981, 
202). 
Similarly, in Sahelian pastoralist societies cattle-borrowing occurs widely among 
households. Among the Kel Adrar Twareg of north Mali, a network exists of 
traditional non-market transactions with animals which serves to mitigate seasonal 
or sudden unexpected food shortages. If a household does not have enough ani-
mals to provide a sufficient milk supply, it can go to a richer household and bor-
row animals according to one of a number of standard agreements, which include 
the seasonal loan of a lactating animal. In minor seasonal or other crises, these 
transactions serve as redistributive mechanisms by which the rich help the poor 
(Swift 1981, 86). 
From studies in the rain forests of Central Africa, the long-standing relationships between 
the originally hunting/gathering Pygmies and the agriculturalist non-Pygmy groups appear 
to be crucial for the food security of both groups. The former perform agricultural labour 
during peak periods for the latter, in return for food (Bailey & Peacock 1988). Bahuchet 
(1988) also mentions the dependency of the Aka Pygmies on non-Pygmy agriculturalists, 
while a comparable situation exists among the Twa Pygmies and the Oto in Zaire (Pagezy 
1988). Food sharing is another mechanism in hunting/gathering societies in order to secure 
that all members of a group have sufficient to eat. Reportedly, among the Aka each woman 
who has cooked a meal gives a portion to every hut in the camp. 
With the onset of colonial rule, however, the rural communities were increasingly in-
corporated into the national economies. Growing monetisation (taxes) and commodity trade 
created new forms of dependence (middlemen), and the traditional social systems came un-
der pressure. As a result, in many societies, social and demographic coping mechanisms 
broke down or were adjusted to the new circumstances. This does not automatically mean 
that rural people are hit harder by seasonality nowadays. For instance, among the Massa 
and Mussey in northern Cameroon, the food situation is better than in the past, even though 
the traditional coping mechanisms in the social sphere have disappeared (Garine & Koppert . 
1988). A shift has taken place to economic adaptations. Or "money income tends to become 
the major explanatory variable of feeding behaviour" (Garine & Harrison 1988b, 474). 
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2.5 Acute Seasonal Stress 
Despite all the measures taken in the preventive sphere, seasonal stress may be felt, i.e. 
food shortage may occur. Many ways are open to the household to cope with such a situa-
tion. There is some consensus about a hierarchy of curative coping mechanisms, in the 
sense that as the stress becomes worse, more far-reaching measures will be necessary 
(Watts 1988; Hartog & Brouwer 1990). 
Food consumption 
Once the adaptive mechanisms to prevent seasonal stress are exhausted and food shortages 
do occur, the range of possible adaptations is narrowed. There remain, of course, possible 
adaptations in respect of food consumption, notably the consumption of alternative foods 
and the rationing of daily meals. 
Certain foods are usually designated as 'famine foods'. These are foods growing wild 
such as vegetables, nuts, berries and parts of trees. In normal times they are consumed only 
by the very poor and their consumption is usually a sign of shame. The seasonality of 
gathering and hunting is not only determined by scarcity of agricultural food supplies, but 
also by the availability of certain species of animals and plants in the wild. For instance, 
gathering of certain caterpillars and termites in the rain forests of Central Africa is restricted 
to one specific period of the year (Bahuchet 1988). Fishing is often only possible during 
the rainy season when there is enough water in rivers and lakes (Pagezy 1988). It should be 
noted, however, that for communities for whom hunting/gathering forms a more or less 
essential part of their food supply, it is difficult to assess whether certain gathering activities 
should be seen as mechanisms to cope with seasonal stress or as a fixed part of their food 
supply. Another example is offered by Bernus (1988), who notes that although picking 
wild grasses is a common activity in all Sahelian pastoral societies, it is considered as 
general harvesting and not as a famine harvest. 
Not all 'famine foods' necessarily grow wild. In the section on agricultural adaptations 
we have seen that some farmers have plots with cassava, only to be harvested in times of 
food shortage. In some instances, tree crops are a significant source of alternative food. All 
local surveys in the Sahel and in northern Nigeria reportedly agree on the importance of this 
(Apeldoorn 1981). 
Rationing of daily meals implies a reduction in the number of meals per day, the quan-
tity of food per meal, and the types of food consumed. This is one of the more drastic ways 
of coping with hunger but all the same quite common in large parts of Africa and the more 
severe because, as we have seen, the period of food shortages is also the period of heavy 
labour. 
Community support 
During such times, people also rely heavily on the help of their relatives and on other social 
relations. In the previous section we noted the existence of such social patterns as patron-
client relationships, exchange of gifts and borrowing of animals. During periods of food 
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shortages those who suffer most have to call on such support most often. Usually, this 
places the weaker party - the 'client', the 'receiver', the 'borrower' - in a position of 
dependence and if conditions do not change for the better during the next season, (s)he may 
be forced to turn to more drastic measures, such as the sales of assets and farm land. 
Immediate cash income 
If cash is immediately needed in order to buy food, two alternatives may be open to the 
household. First, household members will try to earn money from some kind of casual 
labour, usually on nearby farms. Second, households may be forced to sell personal pos-
sessions, such as jewelry. At the same time, mortgaging of the farm land may take place. 
Often, this is the forerunner of outright sale, as Longhurst (1986b) observed in northern 
Nigeria; Among pastoralists, sales of livestock may become inevitable. The richer herders 
profit from these forced sales, because during the dry season cattle prices are low. As a re-
sult, "with each drought year, an increasing number of poor people may be forced out of 
their pastoral lifestyle" (Swift 1981, 86). 
Household migration 
When other means fail a drastic option remains: leaving the homestead to try and find a 
living elsewhere. In some cases this is a regular occurrence where people have plots of land 
in other areas, or where moving from camp to camp is part of life (such as among the 
Pygmies or the Bushmen), or in the case of moving cattle to other, better watered, pastures. 
However, in other cases it implies moving in with relatives elsewhere or moving to a centre 
where relief food is distributed. This type of migration is different from regular migration 
for economic and employment purposes. Another difference is that forced migration 
concerns whole families, not just one or two single members of the household. Moreover, 
in the case of relief camps, the chances of returning home are much smaller than in cases of 
voluntary migration (Apeldoorn 1981; Longhurst 1986b). 
External assistance 
In exceptionally grave circumstances, it is also possible that relief from outside is offered, 
for instance by missionary organisations or governments, although this is usually not of-
fered until two consecutive years of drought have occurred. A recent study in the Pokot 
area, Kenya, offers an historical overview of the ways in which the government as well as 
missionary organisations dealt with periods of food shortages. It appears that the effects of 
these interventions can be very different On some occasions, the organisations undermined 
local adaptations and directly contributed to the food crisis. On the other hand, in several 
cases they played a positive role and offered valuable additions to the indigenous coping 
mechanisms (Dietz 1987). 
23 
2.6 Conclusion 
Seasonality is a common phenomenon in Mrica. However, its impact is not felt equally in 
each region and by each household or individual. At least four factors - on different levels 
of analysis - seem to determine the degree to which adverse effects are felt and, conse-
quently, what coping mechanisms can be used. Firstly the climate, rainfall deciding agro-
ecological conditions; secondly, the form of productive organization; thirdly, the resource 
level which further determines household conditions and finally, within households, gender 
and age, resulting in individual differentiation . 
• The dryness of the climate is usually expressed in terms of rainfall per year. According to 
the existing literature, there is a negative correlation between this figure and the several 
forms of rainfall variability, i.e. the yearly variations in total precipitation, the variations 
between the same seasons in different years, and spatial variations. In general, the drier the 
climate the more seasonality will be felt, which in tum implies that agricultural production is 
more risky and food shortages more likely to occur. 
Coping mechanisms will vary with the dryness of climate. In drier regimes, strategies 
designed to prevent seasonal stress are less likely to have the desired results and people will 
have to resort to famint1-related responses earlier. Mbithi & Wisner (1973) found some evi-
dence for this in Kenya. They compared adjustments to seasonal droughts in three neigh-
bouring ecological zones. Farmers in the high potential zone were able to tackle seasonality 
mainly by agronomic measures, i.e. preventive measures. Farmers in the low potential 
zone, on the other hand, most frequently mentioned famine-related responses like buying 
food and selling livestock. 
• As regards the form of productive organisation, the following observations can be made. 
In more or less 'traditional' rural societies agricultural production is mainly devoted to 
household self-subsistence. Specialisation is limited and so is the exchange of produce. 
Moreover, there is no private ownership of land, and land is not scarce. The strength and 
viability of such a communitiy depends to a large extent on the number of people and thus 
on the labour at its disposal. Accordingly there are good reasons to "organise the redistri-
bution of labour and produce in order to maintain as viable production units those house-
holds most vulnerable to misfortune, including seasonal stress" (Raikes 1981,70-71). 
In societies with greater economic specialisation of the production process, households 
sell part of their produce in order to buy goods (and pay taxes). In other words, people are 
subject to price fluctuations: crop prices tend to be low just after the harvest and high during 
periods of food shortages. A trading-class in agricultural products is emerging, buying at 
harvest time and selling in the lean period. As 'modernization' proceeds, the traditional 
forms of coping with seasonality - based on social networks - will give way to more 
economically defined adjustments. 
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• Poor households experience the effects of seasonality more severely than rich households. 
Campbell & Trechter (1982) compared the coping mechanisms of poor and rich households 
in northern Cameroon. People in relatively poor villages responded to the yearly drought 
period by slaughtering and selling livestock. People in a better-off village had the 
possibility to resort to adjustments in the nutritional sphere (eating less did not necessarily 
mean eating too little) or to earn some money through trade or wage labour. Reardon & 
Matlon (1989) demonstrated the same in Burkina Faso (p.12). In cases of more severe food 
shortages, poor families collected wild foods, while richer farmers, regarding this an 
onerous and unattractive measure, relied more on borrowing food or money (Longhurst 
1986b). In other words, poor people have to resort to famine-related responses at an earlier 
stage than richer families and they are the ones with the smallest margins to cope with cli-
matic variability. 
Some authors stress the increasing socio-economic contrasts at the local level. From a 
study among the WoDaaBe pastoralists in Niger, White (1986, 23) concluded that "sea-
sonality clearly does reinforce poverty". According to Gill (1991, 48), the very poor are 
"trapped in a vicious circle in which undernutrition itself prevents them from securing more 
food". Poor households are forced to sell part of their crop immediately after the harvest 
when prices are low, and have later on to buy food when prices are high. Poor pastoralists 
face the same when they have to sell animals during a period when supply is high and 
prices low. It is the richer households who are able to profit from this situation, thus accu-
mulating wealth. Besides this market mechanism causing increasing socio-economic differ-
entiation, patron-client relationships play a role. Hiring out as agricultural labourer to 
wealthier households may have a detrimental effect on the poor household's own food pro-
duction, thus increasing the dependency on the goodwill of the rich farmer and on the mar-
ket for food provision. Another way in which rich households become more wealthy at the 
expense of poor households is through (seasonal) loans, either in food or in cash. In short, 
due to seasonally recurring food shortages, two interlinked processes take place at the vil-
lage level, notably one of accumulation for rich households and one of impoverishment for 
poor households. 
• The impact of seasonality on individuals, and the available coping mechanisms, are age 
and gender-specific. Because of their responsibilities for food production combined with 
their domestic tasks, women were thought to be more seriously affected by seasonality than 
men; the more so when they are pregnant or lactating. Because of the separation of tasks, 
coping mechanisms for women lie more in the spheres of agriculture and nutrition, while 
men's adjustments to food shortages lie more in the economic sphere (for instance, wage 
labour). In northern Cameroon, coping with the 'normal' food shortage period was almost 
entirely a woman's responsibility (Campbell & Trechter 1982). In cases of m~re severe· 
drought situations, men and women were equally involved in trying to overcome the stress 
(Longhurst 1986b). Young children are also quite vulnerable, they often experience con-
siderable consumption deficits at times of food shortages and show serious weight losses at 
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such times (Geuns et al. 1991). In case of famine, both morbidity and mortality are first to 
increase among young children. 
Evidently, the above factors are interrelated. For instance, in drier climates there are more 
poor households, ~hile women in poorer households may be hit harder by seasonal stress 
than women in richer households. Few comparative seasonality studies ~ave been done. An 
exception concerns the extensive research project carried out in Burkina Faso in the mid-
1980s.1O Between villages in different climatic zones there appeared to be marked dif-
ferences not only in the degree that seasonal stress was felt, but also in the ways the local 
populations were able to cope with it. Although cultural differences were of some impor-
tance, environmental factors determined to a large extent the possibilities of diversifying in-
come sources, thus reducing the adverse effects of climatic seasonality. The present study 
looks at the impact of climatic seasonality, particularly in relation to the agro-ecological 
conditions of the study areas and in relation to the socio-economic differentiation between 
households. 
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Kenya's Coastal Lowlands: 
Kwale and Kilifi Districts* 
Coast Province is the third area of major population concentration in Kenya, after the 
Central and Western regions of the country. Kwale, Kilifi, Mombasa and the sparsely 
populated Lamu District form the coastal region as such with its distinctive ecological and 
cultural characteristics. The two other districts, Taita-Taveta and Tana River are mostly sit-
uated inland and have their own distinct characteristics. Kwale and Kilifi District account 
for more than two-thirds of the rural population in the province. The climatic and economic 
conditions of the districts are quite different from those of the highland areas. Going in-
land, rainfall diminishes quickly while evapotranspiration increases. Most soils are chemi-
cally poor and the fertility of the land tends to be low (Boxem, Meester & Schmaling 
1987). Different agro-ecological zones alternate over relatively short distances. Agriculture 
along the coastline is dominated by food crops and perennial cash crops, while inland live-
stock rearing is combined with cultivation of food crops. The seasonal character and the 
low reliability of rainfall, however, severely restrict the scope and productivity of agricul-
tural activities. Maize production in the region is insufficient to feed the population and 
substantial imports are required from elsewhere in Kenya. The population in the drier 
zones, in particular, have to deal with the disruptive effects of shorter and longer drought 
periods. 
The economic development of the region has not kept pace with that of other parts of 
Kenya. Although the coastal lowlands were relatively prosperous in pre-colonial and early 
• This chapter is a revised and updated version of earlier text in Foeken & Hoorweg (1988, 29-68). 
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colonial times, the opening of the highlands by European settlers meant an inevitable shift 
of development towards the interior (Cooper 1981). Afterwards and also in the post-inde-
pendence period, economic development has stagnated due to a combination of political, 
economic and social factors. Coast Province, in fact, scores comparatively low on accepted 
development indicators. such as child mortality (139 vs. 105 for all Kenya), childhood mal-
nutrition (40% vs. 24% stunted) and a low literacy rate « 40% vs. almost 60% nationally; 
GOKlUNICEF 1992). The living conditions of the population in large parts of the province 
are harsh and estimates place the incidence of rural poverty at forty per cent which is higher 
than in Kenya as a whole (Meilink Lp.). 
3.1 Infrastructure and Population 
Map 3 (p. 26) shows the network of main and secondary roads, and the location of service 
centres. There are five all-weather roads, three of which are trunk roads radiating from 
Mombasa, one north to Malindi, one south to Lunga-Lunga (with a branch to Kwale 
town), and one westwards to Nairobi (with a branch to Kaloleni). There is a hierarchy of 
service centres which, administratively, is meant to be as follows: an urban centre serves 
120,000 people, a rural centre serves 40,000 and a market centre 15,000. 
There is only one truly urban centre: Mombasa with 460,900 inhabitants in 1989 (CBS 
1994). The rural inhabitants constitute about 90 per cent of the population, but they are un-
evenly distributed over the districts. The majority of the population lives within a relatively 
short distance from the coast, in the coastal strip which is about 10-15 km wide, and in the 
better watered parts just behind it. Further inland, population densities are low. This is 
caused by differences in agricultural potential, the concentration of modem sector employ-
ment in the coastal strip, as well as recent government settlement policies and the history of 
the various Mijikenda sub-groups. 
The majority of the population is of Mijikenda origin (Kwale over 80%, Kilifi over 
90%), and in that sense the two districts can be regarded as one cultural entity (CBS 1994). 
Nine ethnic sub-groups are distinguished, Digo and Duruma in Kwale District, the other 
seven inhabit Kilifi (Giriama, Kauma, Chonyi, Jibana, Kambe, Ribe, Rabai). There are 
considerable differences in number between these respective sub-groups: Digo, Duruma 
and Giriama numbered about 100,000 in 1969, the latest date for which figures are avail-
able; the Chonyi and Rabai about 30-40,000 and the others less than 10,000 (Spear 1978). 
The Mijikenda tribes originated from an area called Singwaya in the southern Somali 
hinterland, and migrated towards the coastal area at the tum of the 17th century. Initially, 
they settled in nine, individual, fortified hill-top villages called kayas, along the ridge inland 
from the southern Kenyan coast. Each kaya probably counted 1,500 to 2,000 inhabitants. 
As populations grew larger, people left to settle in the nearby lowlands. The Digo were the 
first to do this, followed by the Giriama and the Duruma. They obtained large tracts of land 
in the less fertile areas north, south and west of the kaya ridge, the easterly lands along the 
coastline already being occupied by the original Swahili population. The rapid growth of 
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the Digo, Duruma, Rabai and Giriama populations has been explained by the following 
cultural and economic factors: 
( ... ) the Digo, Duruma and Rabal traced descent matrilineally. By the late 19th 
century they were all taking large numbers of foreign wives or slave wives as 
men sought to ensure patrilineal inheritance and descent, thus giving them a 
higher rate of population increase than the other Mijikenda who were patrilin-
eal. The patrilineal Giriama, on the other hand, were the most successful traders 
in the 19th century. Their success and their wealth attracted many foreigners, 
ex-slaves and other dependents, many of whom were adopted into Giriama lin-
eages and served to augment their population. Since many of those adopted by 
Digo, Duruma, Rabal and Giriama were fellow Mijikenda, abnormal increases of 
these peoples would have been at the expense of the others and therefore re-
stricted their growth (Spear 1978, 1,4, 9-10). 
Table 1 gives successive census data for Kwale and Kilifi Districts as well as for the lo-
cations and sub-locations of the six areas that were included in the present study. * * Areas 
with out-migration tend to have low sex ratios because it is usually the men who try and 
find work elsewhere. The sex ratios for Kwale and Kilifi Districts are below parity. Many 
men from the two districts work in Mombasa and the Mijikenda migration to the city con-
tinues. Between 1979 and 1989 the Mijikenda population in Mombasa increased by 47 per 
cent (CBS 1981a; 1994). 
Besides migration flows across district borders, there also exist internal patterns of 
population movement. In Kilifi District, people have been moving from the populated 
southern parts and the arid hinterland to the coastal strip and to the less populated marginal 
lands north-west of Malindi. Factors behind this migration are the search for arable land 
and the employment opportunities at the coast (MFP 1984a). In Kwale District, there seems 
to be a similar shift of population, with people moving out of the areas with the highest risk 
of crop failure to the relatively better watered parts and to those areas which tend to offer 
greater employment opportunities. The establishment of settlement schemes in the two dis-
tricts has also been a contributing factor. 
3.2 Topography, Rainfall and Soils 
Four major topographical zones can be discerned which run north-south. Going inland they 
are as follows: 
• The Coastal Plain (I), a narrow belt along the coast, with a maximum altitude of about 60 
metres. This zone extends to 10 km inland in the area stretching from Lunga-Lunga on the 
Tanzanian border to the town of Kilifi. North of Kilifi town, the plain widens until it 
reaches some 30 km inland near Malindi town. 
• The Foot Plateau (11), the western extension of the Coastal Plain. This plateau has an alti-
tude of 60 to 120 metres, although it is characterised by a relatively flat surface, alternated 
* * The research areas are referred to by agro-ecological zone and district in which they are siwated i.e. CL3-
Kwale, CL3-Kilifi, QA-Kwale, QA-Kilifi, CL5-Kwale, CL5-Kilifi. 
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with a number of hills . 
• The Coastal Range (III), rising inland rather steeply from the Foot Plateau. This zone in-
cludes hill complexes, such as the Shimba Hills in Kwale District and the hilly country of 
the Mazeras-Kaloleni-Kitsoeni area in Kilifi District, as well as a number of isolated hills . 
• The Nyika Plateau (IV), extending to the west of the Coastal Range. It has a gently rolling 
relief and an altitude of 200 to 300 metres. 
Figure 2 shows a cross-section drawn along a WE-line halfway between Mombasa and 
Kilifi town. The arrows point to the steep slopes which form the transition between the 
Foot Plateau and the hilly Mazeras-Kaloleni-Kitsoeni area of the Coastal Range. These 
steep, eastern facing slopes promote rainfall, causing the 'wet islands' in the interior. In 
general, precipitation in the districts varies with the distance to the coast. Along the coast-
line, rainfall ranges from 900-1100 mm per year in the north-east of Kilifi District to more 
than 1300 mm per year in the south-east of Kwale District. About 40 to 50 km inland, the 
700 mm isohyet is found. However, this general picture is slightly disturbed by the relief 
of the two districts and annual precipitation does not show a perfect east-west continuum. 
Evapotranspiration, on the other hand, shows a much more regular pattern, with only the 
Shimba Hills forming a disturbance in the east-west gmdient. Comparing mean annual rain-
fall with mean annual evapotranspiration, there is a considerable water deficit. But, while 
evaporation is equally distributed throughout the year, rainfall is not. There is "a pro-
nounced concentration of rainfall at the beginning of the April-June rains, particularly in the 
hinterland" (Smaling & Boxem 1987, 14). This means that there is a water surplus only 
during relatively short periods of time. These periods determine the length of the growing 
periods, which are generally short in Coast Province. 
The soil types broadly correspond with the topogmphical division. In the Coastal Plain, 
soils have developed on coastal sands and coral limestones and are generally well-drained 
but vary in depth and structure. Their fertility is moderate to low. The soils of the Foot 
Plateau are deep and well-drained, but also with moderate to low fertility. Soil units in the 
IV III 
m~--+------------------+---------+--~-----1 
300 
100 
OL-__ ~ __ l-______ ~~ __ ~ __ ~~ __ ~~~~se~a~E 
39 30 20 10 0 km 
Source:Waaijenberg 1987 
Figure 2 
Topographical cross-section of Kilifi District, halfway between 
CL3 and CL4 research area 
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Coastal Range vary greatly. Depending on the ways in which they were formed and the 
type of parent material, they range from well-drained, deep, sandy and clayey soils with 
varying degrees of fertility to shallow, coarse, sandy soils which, especially on the steeper 
slopes of the hills and hill complexes, are prone to erosion. Finally, the soils of the Nyika 
Plateau are sandy and clayey in nature and, in general, their fertility is low although in cer-
tain places fertile soils occur. Many soil units in this zone are degraded because of erosion. 
Areas with really fertile soils in the two districts are scarce (Jaetzold & Schmidt 1983). The 
major parts have a moderate to low soil fertility. Particularly, the northern half of Kilifi 
District is infertile. 
3.3 Climatic Seasonality 
Two methods of measuring climatic seasonality were discussed earlier (p. 7). Absolute sea-
sonality was determined as the average number of 'dry' months per year. Relative season-
ality was measured by means of the seasonality index (si). Walsh (1981) divided both ab-
solute seasonality and relative seasonality into seven classes: the former ranging from A (no 
dry month) to G (12 dry months), the latter from 0 (si<0.20) to 6 (si>1.20). The southern 
part of Kenya (including Coast Province) was classified as type E3, i.e. with 8-9 dry 
months (E) and si ranging from 0.60 to 0.79 (3 or'seasonal'). 
However, if one studies the rainfall data of Coast Province in more detail, the climatic 
situation appears to be much more diverse. Table 2 presents data for selected stations in 
Kwale and Kilifi Districts which are evenly spread over the districts and located near the six 
areas included in the present study (see p. 39). For each station, the absolute seasonality 
and the seasonality index have been calculated. No fewer than seven different seasonality 
types are present in Table 2, ranging from D2 to G3. The '2' types, with a seasonality in-
dex of 0.40-0.59 that are considered 'rather seasonal', predominate. The existence of so 
many different climatic types in the two districts is mainly caused by the number of dry 
months, ranging from seven in Kaloleni and Kwale town to the maximum of twelve in 
Samburu. Thus, on the one hand, Coast Province appears more seasonal because of the 
presence of F and G types (absolute seasonality). On the other hand, the region also ap-
pears less seasonal because of the presence of mainly '2' types (in respect of relative sea-
sonality). Figure 3 shows rainfall distribution throughout the year for the stations in Table 
2 and which turns out to be extremely varied. Along the narrow coastal plain, a unimodal 
climate prevails, i.e. with one rainfall peak around May, Malindi being the clearest exam-
ple. More inland, a weak bimodal regime is found - with two wet seasons, one in April-
May and one in October-December. This is the intermediate region between the unimodal 
type at the coast and the real bimodal type further inland (Braun 1985). In Kwale and 
Kilifi, the period between the first rains and the second rains is not totally dry, which is the 
reason for the moderate seasonality indices. The only real dry months are January and 
February. 
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Table 2 Climatic seasonality at selected stations 
District Altitude Station Number of Mean annual Number Seasonality Type * 
(m) remrded rainfall of dry index 
years (mm) months (si) 
- - - .. - - - .............................................................................................. -_ .. -- -_ .......... -_ ........ 
Kilifi 120 Adu 11 931 9 0.45 E2 
91 Chakama 16 539 11 0.58 F2 
3 Malindi, D.O. 78 1050 10 0.76 F3 
8 Kilifi, D.O. 53 954 9 0.56 E2 
244 Bamba 18 677 10 0.54 F2 
256 Chonyi 33 1150 9 0.43 E2 
226 Kaloleni 15 1090 7 0.40 D2 
204 Mariakani 34 856 9 0.41 E2 
Mombasa 56 Port Reitz 30 1050 10 0.45 F2 
Kwale 279 Samburu 42 616 12 0.46 G2 
305 Kinango 47 858 10 0.42 F2 
393 KwaleTown 64 1151 7 0.43 D2 
60 Muhaka 34 1151 9 0.51 E2 
122 Mwangulu 21 739 10 0.41 F2 
12 Vanga 40 1109 10 0.55 F2 
Taita 517 Maungu 12 384 12 0.66 G3 
Kitui 1158 Kitui 29 1015 8 0.95 E4 
* D = 5-7 dry months; E = 8-9 dry months; F = 10-11 dry months; G = 12 dry months 
2: si = 0.40-0.59; 3: si = 0.60-0.79; 4: si = 0.80-0.99 (see Walsh 1981) 
Sources: Meteorological Dept., Nairobi (Kinango, Muhaka); Jaetzold & Schmidt 1983 (other stations) 
Another important rainfall feature, especially in the drier climates, is the interannual 
variability, measured as the yearly deviation from the average annual rainfall. Table 3 
shows - for six rainfall stations close to the respective research areas - the number of 
years in which the total annual rainfall deviates at least 20 per cent from the average annual 
rainfall. In three stations this occurs in six out of every ten years, in two stations once in 
every two years. In five of the six stations, a deviation of no less than 40 per cent occurs 
once in every four or five years. There appears to be no relation between the degree of de-
viation on the one hand and the average annual rainfall on the other. Thus, the earlier hy-
pothesis that the drier the climate the greater the annual variability is not confirmed in this 
case. When rainfall shows large yearly fluctuations, monthly rainfall also varies substan-
tially. 
Monthly rainfall can also vary between years with the same overall rainfall, as the four 
examples in Figure 4 (p. 38) illustrate. For each of the four stations, two years have been 
selected with a total rainfall nearly equal to the average annual rainfall. Nevertheless, the 
monthly distributions are highly different. In the one year there is a clear rainfall peak dur-
ing the first rains, in the other year during the second rains. This variation reflectS that even 
in years with 'normal' or 'above-normal' rainfall, the monthly distribution does not neces-
sarily coincide with the needs of the agrarian cycle. 
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Table 3 Mean annual rainfall and years with deviating rainfall (selected stations) 
Station 
Kinango 
Muhaka 
KaIoleni 
Mariakani 
Cbonyi 
Bamba 
Number of 
Tr!ronJed 
years 
42 
33 
19 
10 
13 
11 
Mean annual 
rainfall 
(mm) 
835 
1151 
1069 
822 
1163 
657 
Years with rainfall deviating from 
annual mean by given percentage 
0-20% 21-30 31-40 >40% 
38 24 17 21 
39 25 24 12 
42 21 11 26 
50 10 0 40 
62 7 8 23 
45 10 18 27 
Source: Calculated from data from the Meteorological Department, Nairobi. 
This last type of rainfall fluctuation shows considerable spatial variation_ Kinango and 
Muhaka are two stations which are only 30 kilometres apart as the crow flies_ Although the 
yearly rainfall shows a high degree of correlation between the two stations, there are also 
some marked differences. In 8 out of the 32 years for which figures are at hand, the differ-
ence between their respective deviations from mean annual rainfall was 25 per cent or 
more. In Kinango and Bamba, the two 'dry' stations in our example, this happened in four 
out of eleven recorded years in the 1972-1985 period. 
In review, it is striking how rainfall fluctuates, not only intra-annually and inter-annu-
ally but also between the same months in different years, as well as between places. In 
other words, it is highly unpredictable when the rains will start, how much rain will fall, 
and how the rain will be distributed over the seasons. Since rainfall determines the agricul-
tural calendar, this makes the crop cycle equally uncertain. 
3.4 Agro-Ecological Zones 
Agricultural potential and growing periods of crops are largely decided by the following 
determinants: a) temperature, b) annual rainfall, and c) seasonal distribution of rainfall. 
Based on these three elements, Jaetzold & Schmidt (1983) have arrived at the following 
agro-ecological zonation for the different districts of Kenya. 
Firstly, zone groups are based on temperature belts, defined according to the maximum 
temperature limits within which the main crops in Kenya can flourish. Kwale and Kilifi 
belong to one temperature belt, with mean annual temperature higher than 240C and mean 
maximum temperature lower than 31OC. This zone group is denoted as CL, i.e. Coastal 
Lowlands. Secondly, within these zone groups, main zones are distinguished, determined 
by the mean annual rainfall. These main zones are based on their probability qf meeting the 
temperature and water requirements of the main leading crops. In Kwale and Kilifi 
Districts, there are five main agro-ecological zones, ranging from CL2 (where '2' stands 
for 'sub-humid') to CL6 ('arid'), characterised by the leading crops and agricultural activi-
ties (Map 4): 
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r,~\, ::::j Lowland sugar cane zone (CL2) 
.. Coconut-cassava zone (CL3) 
al Cashewnut-cassava zone (CL4) 
IIiI Livestock-millet zone (CL5) 
II Ranching zone (CL6) 
district boundary 
o research areas 
1 CL3-Kwale (Bongwe) 
2 CL3-Kilifi (Chilulu) 
3 CL4-Kwale (Mwatate) 
4 CL4-Kilifi (Kitsoeni) 
5 CL5-Kwale (Kibandaongo) 
6 CL5-Kilifi (Mikamini) 
~ ___ ~2,okm 
Source: Jaetzold & Schmidt 1983 
Map 4 Kwale and Kilifi Districts: Agro-ecological zones 
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• The sugar cane zone (CL2) is only found in a small part of Kwale District and has an an-
nual rainfall of over 1400 mm. It was mainly used for sugar cane production until the col-
lapse of the Ramisi sugar factory in 1989. 
• The coconut-cassava zone (CL3), about 1,450 km2 in size, has a medium potential for 
agricultural activities. The annual precipitation averages about 1200 mm, but the short rains 
do not allow for cultivation of a wide range of annual crops. 
• The cashewnut-cassava zone (CL4) totals about 2,940 km2 and has a low to medium po-
tential for cropping. Rainfall averages 1000 mm annually, but in only six out of ten years 
the amount and distribution of the long rains are likely to be adequate for the production of 
annual crops. Cultivation of annual crops during the period of the short rains is normally 
not possible. 
• The livestock-millet zone (CL5), with 5,000 km2 the largest land area, is characterised by 
an average annual rainfall of about 800 mm and very unreliable rains. Due to the short du-
ration of the long rains, crop production in this zone is restricted to drought-resistent crops. 
• The ranching zone (CL6), finally, has virtually no potential for arable agriCUlture. Annual 
precipitation is less than 700 mm on average and is extremely unreliable. Agricultural ac-
tivities are restricted to extensive types of livestock rearing. 
Table 4 shows the distribution of the main zones in the two districts which have simi-
larities with the earlier topographical characteristics, although there are considerable differ-
ences because of local rainfall and soil conditions. Two-thirds of the agricultural lands be-
long to the low potential category (CL5 and CL6), while only 12 per cent is considered to 
be medium or high potential land. It is not surprising that three-quarters of the farm house-
holds are found in one-third of the area. Nearly all of the rural population lives in the three 
zones CL3, CL4 and CL5 and population density generally decreases in that order. 
Since considerable variations in rainfall distribution over the seasons exist, as described 
earlier, the main agro-ecological zones can be divided into sub-zones. Using as criteria the 
length of the first and second rainy seasons and the existence of intermediate rains, a range 
of combinations is possible. Together with mean annual rainfall they determine the types of 
crops which can be grown and, to a lesser extent, yield potential. The latter is also/ 
/ 
Table 4 Agricultural land and number of farm families by agro-ecological zone 
A.E. Kwale Kilifi Total Farm families 
zone * km2 % km2 % km2 % (N) % 
....... ----- .. --------------------_ .. __ ..... _--_ .. - ........ _--- .... _ ... ----- .. --------------
CL2 235 3 235 2 3,000 
CL3 953 13 496 7 1,449 10 34,000 
CL4 897 12 2,045 29 2,942 20 54,000 
CL5 2,342 32 2,658 37 5,000 35 17,000 
CL6 2,886 40 1,914 27 4,800 33 12,000 
total =7,313 100 =7,113 100 =14,426 100 =120,000 
* CL2=Sugar cane; CL3=Coconut-cassava; CL4--casbewnut-cassava; CL5=Livestock-millet; 
CL6=Ranching zone. Source: Jaetzold & Schmidt 1983, 309, 350. 
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Monthly rainfall as percentage of year total for selected years at four rainfall stations 
influenced by soil characteristics such as depth, texture and chemical and physical struc-
ture. 
The six survey areas selected for this study are situated in Kwale and Kilifi District in 
the three agro-ecological zones CL3, CL4 and CL5. Zones CL2 and CL6 were not in-
cluded. One research area was situated in each zone in each district, six research locations 
altogether. They are listed in Table 5 with the names of the administrative units in which 
they are situated and the sub-zone characteristics. 
3.5 Agriculture 
Appendix 1 gives a review of potential crop yields by research area and season. There are 
sharp contrasts in the various crops that can be grown. In the CL3 sub-zones many perma-
nent crops (fruits, cassava, etc.) offer good yields, in the CL5 sub-zones only a few of 
such crops will grow. Secondly, the growing period during the first rains in the CL3 sub-
zones is so much longer than in the CL5 sub-zones that practically all annual crops give 
satisfactory yields in good years. In the CL5 sub-zones, this is only the case with some 
drought-resistant grains (sorghum, millet) and vegetables (green grams, gourds). Other 
crops give at best 'fair' yields. The CL4 sub-zones have only a slightly shorter growing 
period than the CL3 sub-zones, but the difference regarding crops and crop yield potentials 
Table 5 Agro-ecological characteristics of research areas 
A.E.zone 
& district 
Location Sub-
location 
Sub-zone· Mean 
annual rain-
fall (RIm) 
39 
Length 1st Inter- Length 2nd. 
growmg ~e growmg 
period (days) rains period (days) 
....... _-_ .... _--_ .. _-----_ ... __ .... __ ....... - ... -_ .... _----_ .. _------------------- ....... -- .. ---
CL3-Kwale Diani Bongwe mll,i 1100-1200 155-174 yes 
CL3-Kilifi Jibana Cbiluluffs. m/I,i,s 1100-1200 155-174 yes 85-104 
ClA-Kwale Mwavumbo Mwatate m,i,vs 1000-1100 135-154 yes 40-54 
CL4-Kilifi Cbonyi (N) Kitsoeni m/s,i,vs 1000-1100 115-134 yes 40-54 
CLS-Kwale Kinango Kibandaoogo s,i,vs 800-900 85-104 yes 40-54 
CL5-Kilifi Bamba Mikamini vs/s,vs 700-800 55-74 no 40-54 
• growth period: m/I=medium to long; m=medium; m/s=medium to short; s=sbort; vs/s=very short to 
short; vs=very short; i=intennediate rains. Source: Jaetzold & Schmidt 1983. 
is nevertheless remarkable. Thirdly, as mentioned earlier, in most areas the growing period 
during the second rains is too short. In the CL3-Kwale area there is no second cropping 
period. However, the long intermediate rains explain why many year-round crops mature 
well in that area. In the other areas, a second growing period exists (at least, in 'normal' 
years), but rainfall is only slightly above what has been labelled as intermediate rains. Only 
a few drought-resistent crops can be grown then, but at best with 'fair' results. 
A number of surveys have been carried out on the smallholder agricultural sector in the 
two districts in previous years.ll Farm surveys in 1977 in the coconut-cassava (CL3) and 
the cashewnut-cassava (CL4) zones reported an average holding size of 8.2 ha for the 
smallholders in K wale District and 6.5 ha for those in Kilifi District (laetzold & Schmidt 
1983), which is quite high. Carlsen (1980) estimated an average holding size of 8.8 ha 
from his survey of 98 farm households in the coconut-cassava zone (CL3) near Kikoneni 
in Kwale District. There are considerable variations in holding size, not only between the 
different agro-ecological zones, but also among the different households living within simi-
lar zones. As a general rule, smaller holdings dominate in the more humid, populated areas 
whereas larger farms are found in the marginal farm lands in the western part of the dis-
tricts, reflecting differences in the carrying capacity of the land. 
Agriculture is still traditional in many respects and little developed: (1) land registration 
has only been completed in some parts, (2) the degree of agricultural modernization is low, 
and (3) the cultivation of food crops for home consumption predominates (Waaijenberg 
1993). The registration of land is still in progress. In the hinterland, the land is adminis-
tered in group ranches, with established grazing rights for the communities living there. In 
the more densely populated areas of the narrow coastal strip and the hills of the Coastal 
Range, most of the land has been adjudicated. But registration is a complex matter, and 
modem laws on land rights often do not fit in with the traditional land use and usufruct in 
Coast Province. Farmers are in the habit of mortgaging and renting out not only land, but 
also the trees on the land, and the fruits on the trees, so that often different owners have 
quite legitimate claims. 
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In their choice of crops farmers traditionally take into account the topography of the 
land and soil fertility. Recently, because of growing population and increasing pressure on 
land, there is a tendency towards over-exploitation: repeated cultivation of the same 
crop(s), prolonged exploitation and short fallow periods. Farming practices are generally 
labour-intensive. The large majority of farmers use the machete (panga) and hoe (jembe) 
for land clearance and preparation. Planting is done by hand. The seeds are planted over the 
field in an irregular manner. Plant densities are low. Mixed cropping is common and in-
volves almost every possible combination of crops. Parts of the maize fields are often in-
terplanted with cassava or pulses. Weeding is labour-intensive and done by hand, once or 
twice a season. Inputs for which money is required - tractors, fertilizers, insecticides, etc. 
- are little used. Yields per acre are low, and due to the unreliable rainfall vary from year 
to year (Schreurs 1982; Waaijenberg 1994). 
The cropping pattern is dominated by food crops. Maize and cassava are by far the 
most important crops, followed by pulses and, in some wet parts, rice. Sorghum and mil-
let, both indigenous and drought-resistant cereals, are hardly grown anymore as people 
prefer maize. Compared to sorghum and millet, maize has a higher production potential and 
is less vulnerable to diseases and pests, especially bird attacks. It is also more easily har-
vested, transported stored'and prepared for consumption. On the other hand, it is more 
vulnerable to drought and flooding and requires well-drained and fertile soils. Cassava is a 
much less demanding crop in terms of water needs, soil fertility and labour. It can remain 
in the field throughout the season, so that for most farmers it can serve as a reserve crop to 
be used in times of food shortages. However, the cassava in Coast Province is infected 
with the mosaic virus, causing considerable yield reductions. Pulses like beans, cowpeas, 
pigeon peas, green grams and groundnuts are commonly grown but only in small quanti-
ties. Vegetables are grown incidentally, and also in small quantities. 
The most important cash crops are coconut palms and cashewnut trees and other minor 
crops, for example citrus trees, sim-sim and bixa. The income from most crops, however, 
is low and often unreliable. Waaijenberg has discussed some of the reasons for this. The 
production of citrus trees and bananas is very sensitive to the weather, often limited to a 
short period of the year, and varies strongly from year to year. In productive years prices 
tend to be low. Cashewnut yields are low, confined to a short period of the year, and very 
variable. Poor yields in past years and low prices caused many farmers to cut their trees to 
make place for maize. The coconut palm is an exception and "acts as a buffer in the oth-
erwise insecure economy of the Mijikenda, ( ..... ) because it yields a variety of products 
which are in continuous demand for home consumption and sale ( .... )". Still, among farm-
ers surveyed, the annual income per palm (fresh nuts, copra and makuti) was no more than 
sh.30. An exception forms the tapping of toddy and selling of palm wine, but this trade is 
illegal (Waaijenberg 1994,236). 
Livestock of the East African Zebu type is mainly found in the hinterland under the 
traditional rangeland husbandry. Small numbers of improved breeds are found in the 
coastal strip on medium and large farms. 12 In the CL3 and CL4 zones, there are few cattle; 
the occasional herd usually numbers less than 25 head, while further inland herd size in-
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creases with an average of 60 head or more (Bartman 1984). Goats and sheep are common 
and nearly all households have some poultry. Goats and sheep are usually tethered or 
herded with animals from other owners, especially in the drier, less densely populated ar-
eas. Poultry range freely around the compound. The animals are generally kept for their 
meat and also serve as a financial reserve to be sold when necessary. The animals are also 
slaughtered on ceremonial and religious occasions. 
The main characteristics of traditional cattle farming are communal grazing, looking af-
ter cattle of others, pooling and dividing cattle over several herds. Bartman (1984) esti-
mated that in Kilifi over three-quarters of the herds are composed of cattle from different 
owners (2 to 9 owners per head), while nearly one-third of the herd keepers have lent out 
cattle to others. The ethnic groups living in the hinterland of Coast Province - the Giriama 
in Kilifi District and the Duruma in K wale District - are the main cattle holders. Cattle is 
traditionally kept for different purposes but the impression is that the role of cattle in these 
societies is diminishing. The dowry is still expressed in number of cattle although it is more 
and more often paid in cash. Historically, cattle also formed an important reserve for peri-
ods of food shortage. 
Existing information indicates that milk production and consumption levels in Coast 
Province are low (CBS 1981b; 1983). However, in the dry areas milk was always an im-
portant product. It is collected by the households looking after the animals and usually 
forms the payment for their services. Calving and milk production are seasonally related. 
Most of the calves are born in the long rainy season at the time when also the natural condi-
tions for milk production are favourable. During the dry season water can be found only at 
long distances and the quality and quantity of roughage is restricted, both factors limiting 
the milk production of cows in lactation. These seasonality effects are more pronounced in 
the local herd than in the improved breeds, because the first are more exposed to changes in 
natural conditions. In the hinterland, there is usually a surplus of milk production over local 
consumption during the long rains, because of the high milk production during this period 
and because of the low purchasing power of the population in that area. As a result, farm-
ers revert to the making of ghee from the milk for sale at markets in coastal towns. The 
large dairy farms situated in the coastal strip process the milk before selling at distribution 
centres or delivering to individual shopkeepers. The few smallholder dairy farmers usually 
deliver directly to consumers or sell at the farm gate (Leegwater, Ngolo & Hoorweg 1991). 
Besides crop cultivation and livestock keeping, there are other ways of exploiting 
natural resources, either farm-related or not. Examples are homecrafts, honey production, 
and charcoal-burning. Traditionally, the Kwale population was involved in pot-making, 
iron-smelting, salt-collecting and making of handicrafts. Honey-production is growing in 
importance in Kwale, witness the growth in so-called Kenya Top Bar Hives (MFP 1984b). 
Charcoal-burning is a lucrative activity because of the high demand in towns like 
Mombasa, Kwale, and Kinango for cooking purposes. In Kwale District, the charcoal is 
mainly derived from communal lands or group ranches. 
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3.6 Fanning Systems 
The farming systems of Kwale and Kilifi are rather complex and differ from those found 
elsewhere in Kenya. The available information points to the existence of four basic sys-
tems. In three of them, smallholder farmers combine annual food crop cultivation with 
perennial cash crop cultivation but with little or no livestock production. The fourth system 
is mainly geared to livestock production, with additional food crop cultivation for subsis-
tence. The location of each of these farming systems is closely related to the differences in 
ecology described above. 
The size of the farm area cultivated depends on the agro-ecological environment and the 
specific farming system, but also on the availability of family labour, because of the low 
levels of technology utilized. The area under annual and perennial crops is generally rather 
small. For instance, the average farmer in the coconut-cassava zone (CL3) in Kwale 
District used about 50 per cent of the holding for the cultivation of annual and permanent 
crops. The remainder was either used as pasture land or left fallow. Farmers near Kikoneni 
cultivated some 85 per cent of their holding, the rest of the land being left fallow (Carlsen 
1980). Smallholders living in the same agro-ecological zone in Kilifi District devoted al-
most two-thirds of their lan~ to crop cultivation (Jaetzold & Schmidt 1983). 
On smallholder farms in the coconut-cassava (CL3) and the cashewnut-cassava (CL4) 
zones it is possible to grow commercial tree crops like coconuts, cashewnuts, mango and 
citrus, while annual food crops such as maize, cassava, paddy, pulses and vegetablet:, are 
found in varying combinations. Surveys indicate that farmers in these zones have about 
equal proportions of their crop land under food crops and under commercial crops (Jaetzold 
& Schmidt 1983). However, the relative importance of the different crops in the cropping 
pattern depends on the specific micro conditions of the individual farms. In parts of Kilifi 
District, sesame and cotton are sometimes included in the cropping system, whereas bixa is 
a cash crop in part of Kwale. 
In the drier parts of the CL4 zone and in the livestock-millet zone (CL5), cash crop cul-
tivation is unimportant and farmers mainly depend on the production of annual food crops 
such as maize, cassava, millet, sorghum and pulses. As already mentioned, only the 
drought-resistant crops like sorghum, millet and pulses offer good yield potentials but, 
since the turn of the century, they have mostly been replaced by maize which, however, is 
more demanding in terms of moisture and soil fertility. As a result, yields tend to be low. 
In the drier parts of CL5 and in the ranching zone (CL6), livestock activities are supple-
mented by marginal food crop production of drought-resistent crops such as millet, 
sorghum and grams. Stock rearing is mainly for subsistence purposes and most of the 
farmers in the hinterland are organized in so-called group ranches. Land ownership is 
vested in the Group Ranch Committee and the individual families have the right of use. 
The proportion of the area under food crops on the smallholdings in the more humid 
parts of K wale and Kilifi is generally low, resulting in a relatively low degree of food self-
sufficiency among the farming population. In the drier parts of the districts, on the other 
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hand, the frequent occurrence of drought is a continuous threat to the food security of the 
fanning families living there. 
The size of the holding, the type of fann enterprise and cropping pattern are the main 
detenninants of agricultural production. Yield levels, and consequently incomes, are gen-
erally low. At district level, figures are available regarding crop yields in the 1981-85 
period in Kilifi District for the three main food crops, maize, sorghum and cassava. Firstly, 
yields differ very much in different years. For instance, productivity of local maize was 
300 kg/ha in 1982, but 1200 kg/ha in 1984. Figures for sorghum in these years were 250 
and 650 kglha respectively. Secondly, yields of improved maize varieties were much 
higher - 1.5-1.9 times - than those of the local maize which is grown by the large ma-
jority of the smallholder fanners (but improved maize also requires more inputs). Thirdly, 
cassava harvests show an inverse relation with yields of annual food crops such as maize 
and sorghum. In a 'poor' year like 1982, twice as much cassava was harvested than in a 
'good' year like 1984. This indicates the importance of cassava as a 'survival crop' (MOA 
1985; 1986; MENR 1984a). 
There are further differences in crop yields in relation to agro-ecological zones, soil 
types, fanning inputs, etc. Waaijenberg (1994) found large differences in maize yields, 
between villages as well as within four villages in the southern central part of Kilifi District 
in the 1981-84 period. One remarkable finding was that there appeared to be little corre-
lation between maize yield and main agro-ecological zone (Le. mean annual rainfall). All 
villages did relatively well in 1981, when the long rains were well distributed. But the next 
year yields were low, not because oflack of rain but because rains were excessively heavy. 
In the latter year, there were important differences in crop yields (kg/ha) between the vari-
ous farms in each village. How to explain these differences is not at all clear, but produc-
tivity is generally low for a number of reasons. There are the limiting physical features such 
as unreliable rainfall, poor soils, destruction by wildlife; the economic and financial con-
straints such as low prices for cash crops, lack or unawareness of credit facilities and the 
unfavourable infrastructural characteristics such as inaccessability of markets due to poor 
roads, tolls like the Likoni ferry; and shortage of storage facilities. Furthennore, there are 
limitations of a socio-cultural nature, notably traditional fanning practices, with their poor 
levels of crop husbandry, low degree of adaptation of improved crop varieties and the lim-
ited use of external fann inputs, but also more pernicious factors like an often noted lack of 
motivation among the local population. Last, but not least, there are serious labour con-
straints that have to do with the health status of the population but also with actual shortage 
of labour (MENR 1984a; 1984b). 
3.7 Farm Labour 
Because of the seasonal distribution of rainfall, discussed before (p. 33), there is only one 
growing period in the coastal plain, while inland two harvests may be possible, although 
the short rains are often too marginal and unreliable to make a second planting successful. 
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Land preparation for maize cultivation starts in February, before the start of the long rains 
(Figure 5). Seeding is concentrated in the following two months, but especially in March. 
The first weeding follows shortly afterwards (April-May). This is also the time that land 
preparation for beans and cowpeas is done, followed by seeding in June. Usually, these 
crops are interplanted 'with maize. Cassava is planted as well. From June to August the 
harvesting of the maize takes place, with a distinct peak in July. The first beans are har-
vested at this time. Some farmers - but certainly not all - start land preparation and 
seeding for a second maize crop. The following months, i.e. from September to January, 
are relatively lean, with such activities as weeding and harvesting of beans and cowpeas 
and the possible care of a second maize crop. It is during this period that harvesting of tree 
crops like cashewnuts and citrus also takes place (coconuts are harvested the whole year 
round). In sum, farming activities are mainly concentrated in the March-July period, i.e. 
partly during the rainy season. However, weeding of maize, a heavy task in terms of en-
ergy expenditure and also in man hours, is by far the most labour-consuming task 
(Vervoom & Waaijenberg 1986). In other words, the period between, roughly, mid-April 
to the end of June can be considered as the annual labour peak in this part of Kenya. 
Nearly all cultivation activities for annual crops - planting, weeding, harvesting - are 
done by women and the maize hectarage per household is related to the number of women 
(mothers, wives, daughters) on the farm (Waaijenberg 1993). Men used to be responsible 
for the clearing of new fields, cutting and burning of trees and shrubs, but .. nowadays most 
land preparation is done by women who, because the men are absent doing off-farm work, 
constitute more than three-quarters of the labour force." (Waaijenberg 1994, 170). 
Besides the cultivation of annual crops, women fulfil a whole range of activities which 
are centred around the homestead, generally assisted by the girls. These tasks consist of 
cleaning the house and the courtyard, cooking, washing, making fire, collecting firewood, 
fetching water, collecting vegetables, pounding grain, grinding, milking, winnowing, and 
taking care of the young children. Especially collecting firewood and fetching water can be 
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Figure 5 
Agricultural calendar for Kwale and Kilifi Districts (long rains) 
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very burdensome tasks. In one household sample in Coast Province, fifteen per cent 
reportedly had to cover more than four miles to obtain water in the dry season (Geist 
1981). For over half of the farm households in the two districts, the nearest water source in 
the dry season is at least two kilometres from the house, compared with a distance of one-
quarter of a kilometre in Kenya as a whole. The situation is better in the wet season, al-
though more than 10 per cent of the households are still at least two kilometres from the 
nearest water source (CBS 1983). Fetching water is a major daily task but there are also 
other activities with which, during peak labour periods, the whole family - but the women 
in particular - have a busy time: 
Women wake up slightly later than men. They sweep the houses and courtyards, 
milk cows and prepare breakfast for the children before joining their husbands 
on the farm. During peak-labour seasons, boys and girls also wake up almost at 
the same time as their parents and all go to do various jobs on the farm. During 
such seasons, lunch is prepared and eaten on the farm. It is only after five in the 
evening that the family returns home after a day's work. On returning to the 
village, women and girls continue with household activities like splitting of fire-
wood, pounding and winnowing of grain (rice, maize or sorghum), grinding, 
fetching water and cooking dinner. Men and boys do such activities as tapping 
palm wine, felling coconut fruits, and checking on cattle, sheep and goats to en-
sure that they have been properly grazed and none is missing from the fold. 
(Were, Nyamwaya & Ipu 1986, 30) 
3.8 Off-Farm Employment 
Where agricultural opportunities are limited, off-farm employment is essential for making a 
living. However, employment opportunities in the region are limited as well, especially in 
the dry hinterland where, in the mid-1970s, only 6.4 per cent of household incomes was 
derived from regular employment, against 15.9 per cent in the coastal strip (Geist 1981). In 
the first half of the 1980s,less than 20 per cent of the potential labour force in Kwale and 
Kilifi Districts was engaged in wage employment (MENR 1984a; 1984b). Most employ-
ment is to be found in Mombasa. During the 1980s, taking Kwale, Kilifi and Mombasa 
Districts together, more than three-quarters of the wage employment in the modem sector 
was in Mombasa, 14 per cent in Kilifi and 9 per cent in Kwale (CBS 1990). 
As a consequence migration is often necessary to find work and many wage labourers 
in Kwale and Kilifi Districts leave their homesteads to work in Mombasa or somewhere 
else in the coastal strip (i.e. in the hotel areas or in towns like Kilifi and Malindi). Only 
people from areas with good communications to one of these places are able to commute to 
their work daily and live at home on the farm. This is usually not the case for workers from 
the hinterland. Women often engage in vipande, i.e. casual labour for other farmers, espe-
cially land preparation and weeding. 
Table 6 gives the household income situation in Coast Province in 1974-75. Only one-
quarter of the total income was derived from the farm, in the wetter as well as the drier 
parts (although the value of the farm operating surplus in the wetter areas was substantially 
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Table 6 Household income in Coast Province by income source and region (1974-75) 
Total household income (in KSh) 
Source (%): farm operating surplus 
non-farm operating surplus 
regular employment 
casual employment 
remittances from relatives 
other gifts 
Source: Geist 1981, 185. 
Coast 
Province 
3,325 
24.9 
18.8 
13.5 
14.3 
24.9 
3.5 
Dry 
regions 
2,857 
24.5 
20.6 
6.4 
16.4 
28.7 
3.3 
Wet 
regions 
4,077 
25.5 
21.6 
15.9 
14.9 
18.7 
3.5 
higher because total household incomes were much higher there). The share contributed by 
wages and remittances amounted to more than 50 per cent. 
Figures for 1981182 reveal a declining importance of farming (33 per cent in both 
Kwale and Kilifi Districts) and a growing importance of wage labour: salaries and wages 
contributed 45 per cent and 43 per cent of the average household income in Kwale and 
Kilifi, respectively (CBS 1988). 
3.9 Food Consumption, Nutritional Status and Health 
The degree of food self-sufficiency is low compared with the rest of Kenya. Geist (1981), 
using data from the Integrated Rural Survey of 1974-75, calculated the average value of 
own production and the value of total food consumption of rural households. She found 
that, thus calculated, the rate of food self-sufficiency in Coast Province was only 25.6 per 
cent, compared with 42.5 to 52.6 per cent in provinces like Central, Nyanza and Western. 
She also found a clear difference in the rate of food self-sufficiency in the coastal strip 
(17.3 per cent) and the hinterland (34.6 per cent). Carlsen (1980) reported that households 
in Kikoneni had to purchase 83.7 per cent of the total consumptive food. Compared with 
three other samples in Taita Taveta, Kisumu and Kisii Districts, this was a high proportion. 
Finally, Waaijenberg (1994) measured the rates of self-sufficiency in four inland villages in 
Kilifi District, with average annual rainfall ranging from 850 to 1130 mm. He found a clear 
relationship with annual rainfall: the rate of maize self-sufficiency ranged from about 50 per 
cent in the wettest village to about 32 per cent in the driest village. Maize availability also 
varies with the time of the year. Data for 1982 and 1983 show that immediately after har-
vesting, 75 to 95 per cent of the households in the same four villages were eatipg maize 
from their own stock. In January, this had dropped to about one-third and one-fifth respec-
tively. During the three months before the next harvest, nobody in the 'driest' village had 
any maize left in stock. Hence, a large proportion of the food consumed in the two districts 
must somehow be purchased, particularly in the coastal strip. This dependency on food 
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purchases means that people must have sufficient amounts of money at their disposal to 
feed themselves and their families. 
It is no surprise that under these conditions with great risk of harvest failure, serious 
food shortages are likely to occur. Herlehy (1983) was able to identify at least 10 famines 
over the period 1880-1960, when there was such a scarcity of food, so widespread or ex-
treme in character that a significant proportion of the population in the afflicted areas was 
faced with the threat of starvation. He calls the famines by their Swahili names which usu-
ally refer to either the cause (fierce sun, locust plague, government fines) or the measures 
reverted to by the population (selling jewelry, foraging in the wild, food relief). 
The health and nutrition situation generally reflects these circumstances. The most 
widespread disease in Kwale and Kilifi Districts is malaria, together with anaemia, diar-
rhoea and malnutrition (Boerma & Bennett Lp.). Figures presented by Masai (1983) and 
Blankhart (1982) indicate high rates of child morbidity and mortality compared with other 
provinces. The number of hospital admissions of children with severe forms of protein-
energy malnutrition in Coast Province in 1966-1968 was twice as high as in Eastern and 
Rift Valley Provinces and 2.5 times as high as in Nyanza and Western Provinces. The rate 
of deaths in Coast Province due to malnutrition was 2-5 times higher than in the other 
provinces. 
In 1982, the two districts had the highest percentage of children with low heights in 
Kenya. Kilifi District ranked first with 42.1 per cent stunted children, K wale second with 
38.5 per cent. In 1987 the two districts ranked second and third nationally (Kilifi: 39.3%; 
Kwale: 42.8%). Concerning the percentages of wasted children (low weight-for-height), in 
1982 Kilifi ranked third (5.1 %) and Kwale fifth (4.9%), the national figure being 3.0 per 
cent. But in 1987 the figures for the two districts deviated little from the national mean 
(CBS 1983; 1991). 
The seasonal character of certain diseases among children is occasionally aggravated. 
During the dry season(s) there is a lack of pure drinking water and sanitation, which, 
combined with general malnutrition, causes periodic occurrences of gastroenteritis and 
"considerable mortality and morbidity among children" (MENR 1984b). Were et aL (1986) 
also state that most deaths occur from October to April and in June and JUly. 
Other researchers indicate that malnutrition and related diseases, as well as morbidity 
and mortality are less severe in the drier and more thinly populated hinterland than in the 
wetter and relatively densely populated areas nearer to the coast. Blankhart (1982) com-
pared young children from four groups in Kwale District. Among relatively prosperous 
farmers near the coast, malnutrition appeared to be limited. On the other hand, among 
households in the dry hinterland, the number of stunted children was found to be 66 per 
cent, while all children had an upper arm circumference of less than 90 per cent of the 
age standard. Malnutrition is not only related to poverty, but also to ignorance regarding the 
nutritional needs of children and traditional food practices and finally, it has been noted 
"that even within families with high income, malnutrition is still prevalent because of igno-
rance in preparing diets for the family" (MENR 1984a, 166). 
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3.10 Study Method 
The general purpose of the present study was to contribute to the knowledge regarding cli-
matic seasonality and food security among rural populations. A second aim was to collect 
information on food practices and nutritional conditions among the population of Coast 
Province. The specific objective was firstly to study seasonal variations in food consump-
tion and nutritional status among the rural populations in the coastal lowlands, and 
secondly whether and how seasonal variations, if existent, are related to environmental 
factors, notably differences that exist between agro-ecological zones and socio-economic 
differentiation among farming households. 
The study areas are situated in K wale and Kilifi Districts in the three agro-ecological 
zones CL3-CL4-CL5 (map 4, p. 36). Information on the population parameters and the 
agro-ecological characteristics of the areas has already been given in Table 1 (p. 30) and 
Table 5 (p. 39). A brief description of each area is further given in Appendix 2 (p. 110). 
For each research area, a map was available identifying about 150 households in a sub-
area. The study sample consisted of every third household in the mapped area, i.e. 50 
households in each area. In total 297 households, numbering a total of 2,650 persons, 
were sampled. Among thi~ population 2,314 were full-time resident, 107 were part-time 
resident, while 229 were in fact non-resident. The resident population was composed of 94 
elderly people over 60 years, 784 adults of 20-59 years, and 1435 youngsters under 
twenty. The survey procedures are described in Appendix 3; the sample composition is 
listed in Appendix 4, 5 and 6. 
Five survey rounds were conducted in the period between June 1985 and November 
1986 so that each household was visited five times, at about four month intervals. The 
material collected during the first round concerned household and demographic characteris-
tics, agriculture, off-farm employment, food consumption and nutritional status. The in-
formation collected during subsequent rounds covered household events since the previous 
Table 7 Data collection 
survey 
round 
1 
2 
3 
4 
5 
period 
of data 
collection 
jul/aug 1985 
nov/dec 1985 
feblmar 1986 
may/jun 1986 
sep/oct 1986 
data schedule· 
hsng demog farm fdcons nutr 
+ + + + + 
+ + + 
+ + + 
+ + + 
+ + + 
* + = full infonnation recorded, - = only changes recorded; 
agricultural 
season 
covered 
short rains 1984/85 
long rains 1985 
short rains 1985/86 
long rains 1986** 
long rains 1986 
hsng = housing characteristics; demog = demographic characteristics & employment; 
farm = farming activities; fdcons = food consumption; nutr = nutritional status 
** pre-harvest 
49 
interview and consisted of a full interview schedule with the exception of housing and de-
mographic characteristics for which only changes were inquired after (Table 7). 
The results regarding the socio-economic conditions among the study population are 
presented in Chapter 4. The findings in respect of food consumption and nutritional status 
are discussed in Chapters 5 and 6. 
4 
Socio-Economic Conditions* 
The conditions among the study population are discussed in the three subsequent sections 
on demographic characteristics, agricultural practices and employment conditions. The re-
sults are, in first instance, presented by research area to give some insight into the variation 
that occurs between areas. In the last section on household income, the results are pre-
sented by different agro-ecological zones and different income classes. 
4.1 Demographic Characteristics and Living Conditions 
Demographic characteristics 
There is considerable difference in household size between areas, although the ratio 
adults/children generally remains much the same. The largest households are in the inland 
area in Kilifi District, almost twice the size of the average household in the other research 
areas (Table 8). The largest single household with no fewer than 47 members was found 
here. Households are smallest in the area situated in the coastal plain in K wale District For 
purposes of this survey which is concerned with food production and food consumption, 
household size is calculated as the number of consumer units (cu) in each household.13 
This recalculation does not affect the previously noted differences. 
* 'Ibis chapter is a revised version of Foeken. Leegwater. Niemeijer, Veerman & Hoorweg (1989) 
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Table 8 Average household size by research area 
Total Kwale Kiliji Kwale Kilifi Kwale Kilifi 
N=(297) CL3 (50) CLJ (SO) CIA (48) CL4 (50) CL5 (49) CLS (50) 
Household members 8.9 6.0 10.7 6.7 8.6 7.4 14.0 
Consumer units 5.8 4.2 6.6 4.5 5.4 5.0 9.0 
Child/adult ratio 1.2 1.1 1.4 1.4 1.2 1.2 1.0 
The average household size in the Kilifi areas is 7.0 consumer units, which is larger than in 
the Kwale areas which average 4.6 cu. The difference in household size between the dis-
tricts is the result of differences in household organization. Compared with the households 
in K wale, households in the Kilifi areas are generally more complex in nature, due to 
polygamy and patrilocal residence. Among the Chonyi, Kauma and Giriama in Kilifi, 
polygamy is quite common with co-wives living together in the same compound. In almost 
half of the Kilifi households the head had more than one wife. There are also more ex-
tended households, where married sons remain members of the parents' household, so that 
households may include more than one married couple of the same or different generations. 
In fact, only 24 per cent of the Kilifi households were of the nuclear type, i.e. exclusively 
consisting of man, wife and children. The very large households, as in Mikamini, usually 
show a combination of the above. In the Kwale areas, only 20 per cent of the heads of 
households were married polygamously, and only 44 per cent of the households were not 
nuclear in kind. 
Nine per cent of the total population was reported to be absentee or non-resident i.e. 
usually residing elsewhere. Another four per cent was part-time resident, having been ab-
sent for at least two weeks during the last three months (Appendix 4). It was already men-
tioned that Kwale and Kilifi Districts have low sex ratios because many men work outside 
the districts, for example in Mombasa. The figures in Table I (p. 30) already showed that 
males are underrepresented in all of the sub-locations where survey areas are situated. In 
fact, of the adult men forty percent was not permanently living in the household (Table 9). 
Among the women this was only 5 per cent. The lowest number of absentee males is found 
in the CL3-Kwale area (18%) due to the fact that employment opportunities are near at 
hand. The differences between the research areas in this respect are further discussed in the 
section on off-farm employment (p. 61). In general, the number of absent males tends to be 
Table 9 Male residency by research area (%; adult males, 17 years and older) 
Total Kwale Kilifi Kwale Kilifi Kwale Kilifi 
N=(652) CL3 (77) CL3 (\35) CIA (75) CIA (100) CL5 (88) CLS (177) 
full-time residents 60.4 81.8 51.9 72.0 54.0 67.1 53.1 
part-time & non-residents 39.6 18.2 48.2 28.0 46.0 33.0 46.9 
100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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high in the areas where households are largest. Two speculations can be made as to why 
this should be so: large households may have greater flexibility with respect to the division 
of labour and some members can migrate without adverse consequences for agricultural 
production or, conversely, households can be large because many members are living and 
working elsewhere, providing a more or less regular source of income. 
The level of education among the adult population is lower than that of Kenya as a 
whole. More than half of the adults had not received any formal education; this is 
particularly so among the women, of whom three-quarters had no formal education. The 
men were generally better educated: 60 per cent had partly followed or had completed 
primary education. Men in the less remote areas were generally better educated than in the 
coastal hinterland. People who went further than primary school were few: only ten per 
cent of the men and three per cent of the women. Generally, the better educated men are the 
ones who leave home to find off-farm jobs: 24 per cent of the part-timelnon-residents had 
followed more than primary education. 
Living conditions 
Houses in the rural areas of Kwale and Kilifi are mainly of two types, the Mijikenda and 
the Swahili house. The t(aditional Mijikenda house consists of a frame of poles and 
branches, from top to bottom covered with grass. Gradually, low mud and wattle walls 
have been introduced to support the upper structure while palm leaves may be used to re-
place grass as roofmg material. The house is generally divided in two parts, one area being 
used for cooking and social activities, the other for sleeping and private activities (Andersen 
1977). The Swahili house also consists of a wooden frame, but the walls are filled with 
mud in which small coral stones are mixed, while the roof is thatched with dried coconut 
palm leaves (makuti). Generally, it has severnl rooms with a common verandah. Although 
houses with grass or makuti roofs are cooler, they tend to accumulate more dust and in-
sects. More 'modem' houses tend to have roofs of corrugated iron sheets. People who can 
afford it will build walls from cornl stone and paved floors, but these are few (Beinum et 
al. 1985). 
Households usually occupy a mixture of living houses, kitchen place and sheds of 
various kinds. The head and/or the first wife live in the 'main house'. Where necessary, 
there are houses for second wives, for adult children or kin of the head of the households, 
and their dependents. Boys, once they become sexually mature, are no longer allowed to 
sleep under the same roof as their mothers, and they build smallish structures, so-called 
Table 10 Houses, rooms and occupants by researcb area (averages) 
Total Kwale Kilifi Kwale Kilifi Kwale Kilifi 
N=(297) CLJ (SO) CLJ (50) CIA (48) CIA (SO) CL5 (49) CL5 (50) 
Living houses per h.hold 2.1 1.2 2.8 1.3 2.2 1.9 3.3 
Rooms per household 3.5 3.5 4.7 3.2 2.9 2.7 4.2 
Occupants per room 2.8 1.9 2.5 2.4 3.3 3.0 3.5 
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boys' houses, which they usually share with other boys. Where houses are more spacious, 
grown-up boys may be given a separate room. Girls of that age do not build their own 
houses but often sleep in the house of an older female family member. 
On average, the Kilifi compounds have twice the number of living houses as the Kwale 
compounds (Table 10). However, in Kilifi the smaller Mijikenda house is more common 
and the number of rooms per house is smaller than in Kwale, where the Swahili type of 
house dominates. In all, the total number of rooms per household is still larger in Kilifi 
than in Kwale, although this is not sufficient to compensate for the much larger population. 
Consequently, densities per room are higher than in Kwale. There are further differences 
between individual research areas. 
The quality of the materials used in the construction of houses is decided by three fac-
tors: tradition, the wealth of the household and the presence of local building materials. 
Hence, the structures differ strongly among agro-ecological zones. In the coconut-cassava 
zone (CL3), with many coconut palms, nearly all the roofs are made of palm leaves, while 
in the livestock-millet zone (CL5) half of the roofs are made of grass. Mud mixed with 
crushed coral is generally used for walls in the coconut-cassava and cashewnut-cassava 
(CL4) zones. Grass or makuti walls are still found in the livestock-millet zone. Floors 
usually consist of earth. The best houses in terms of construction materials are found in the 
CL3 and CL4 areas in Kwale. In these areas households tend to have higher incomes as 
shown later. 
Sanitation is another important element of living conditions. The presence of clean 
drinking water and adequate waste disposal differ among agro-ecological zones (Table 11). 
In the CL3 areas, water is usually available from local wells, the areas in CL4 draw water 
from a pipelineiborehole. In these areas there is little seasonal difference in water access, 
although problems may occur when there is a breakdown. In the CL5 area, however, the 
situation is different. People depend on surface water, but these sources usually dry up 
during the dry season. During these periods, many households have to rely on improved 
water sources at great distances from the compounds, as in the case of the CL5 area in 
Kilifi. During the wet season, about three-quarters of the households were within ten min-
utes walking distance from some pond, but during really dry periods nearly all households 
were more than 25 km from a water source, namely the pipeline in Ganze, from where the 
water has to be transported by various means. The quality of the water may be better at this 
Table 11 Sanitary conditions by research area (% of households) 
Using surface water 
in wet season 
in dry season 
Latrine present 
Total Kwale Kilifi Kwale Kilifi Kwale Kilifi 
N=(295) CL3 (50) CL3 (50) CL4 (47) CL4 (50) CL5 (48) CL5 (50) 
29 
15 
33 
o 
o 
30 
o 
o 
88 
4 
4 
21 
o 
o 
44 
100 
56 
o 
72 
30 
12 
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time than the surface water in the wet season. However, the amount of water available is 
likely to be less and not enough for good household hygiene. 
Overall, only one-third of the households had a latrine, which is a low percentage com-
pared with other parts of Kenya. Latrines are fewer in the drier areas (Table 11). The dif-
ference between zones may be explained by the lower population density in the drier areas, 
and possibly by a lesser influence of government health and sanitation services. 
4.2 Agriculture14 
Farm size, land use andfarm labour 
On average, farmers had 8.2 acres (3.3 ha) at their disposal (Table 12) which is much less 
than reported earlier (p. 39). There are large variations concerning farm size, not only be-
tween but also within the research areas. For instance, the smallest farm consisted of 0.4 
acres, the largest one of 91 acres. In general, farms in the CL5 zone are larger than in the 
two other zones; in the CL5 area in Kilifi the average farm size is 21 acres. The exception 
to the trend is the CL3-K~ale area where the average farm size was relatively large (6.8 
acres). In fact, the smallest farms were in CL3-Kilifi (2.8 acres), near Kaloleni, the study 
area with the highest populatfon density, where a situation of land shortage can be said to 
exist. 
Not all land was used for food crops. Where trees are planted, shade inhibits the 
growing of annual crops, while in the drier areas land lies fallow. One-third of the farm 
land, in one way or another, was used for the cultivation of food crops (Table 12). There 
are important differences between the districts. In the areas situated in Kwale, the acreage 
reserved for food crops amounted to about 35 per cent of the available land, leaving the re-
mainder for other purposes. In Kilifi, however, in the CL3 and CL4 zone, more than 70 
per cent of the land was reserved for food crops. In the CL3 area this must be related to the 
small farms. Farmers here sometimes even plant food crops amidst their trees. The house-
holds in the CL4 area have access to deeper fertile soils which are particularly suitable for 
maize cultivation. In the remaining CL5 area in Kilifi, farms are generally large, but only 
one-fifth of the land was in use for food crop cultivation. 
Table 12 Farm size and land use by research area 
Total Kwale Kilifi Kwale Kilifi Kwale Kilifi 
N=(297) CL3 (50) CL3 (50) CL4 (48) CL4 (50) CLS (49) CL5 (50) 
Fann acreage I household 8.2 6.8 2.8 4.1 5.0 9.4 21.0 
Food crop acreage I household 2.8 2.4 2.0 1.4 3.8 2.9 4.4 
Fann acres under food crops (%) * 34 35 69 35 77 30 21 
* Area ratio 15 
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Most households had more than one plot; on average, 2.7 plots of agricultural land. 
Farms were most fragmented in the CL3-Kilifi area, with the result that the average dis-
tance to the plots was also the largest there (about 50 minutes walking). One of the possible 
coping mechanisms against the adverse effects of seasonality is the cultivation of plots in 
different agro-ecological zones. This hardly occurs as a mechanism at household level, al-
though the possibility remains that it is used as an inter-household strategy, i.e. by polyg-
amous and extended households that may split up at certain times of the year and temporar-
ily move elsewhere.16 
The figures above concern households, but household size differs considerably in the 
different research areas. Consequently, the available household labour also differs. After 
correction for age, off-farm employment and residency17, it was calculated that house-
holds had an average of 3.0 adult equivalents potentially available for farm labour, mainly 
consisting of women (fable 13). Not surprisingly, the households in the Kilifi areas had 
more farm labour available compared with the Kwale areas. When the ratio of available 
farm land and potential farm labour is calculated, there was an average of 2.7 acres per 
farm worker. The areas with the largest tracts of land per labour unit, i.e. the most exten-
sive type of agriculture, were found in the CL5 areas. The rate was less in the CL4 areas, 
and again less in the CL3 zone, reflecting increasing population and agricultural intensifica-
tion. There is, however, one exception, CL3-Kwale, where the rate was much higher than 
in the other CL3/CL4 areas, suggesting that land is underexploited here. There is little dif-
ference between the districts. 
The ratio of land in use for food crop production averaged at 0.9 acres per farm labour 
equivalent. In this respect, the differences are much smaller. No systematic differences ex-
ist between agro-ecological zones although there are considerable differences between the 
individual research areas. 
Table 13 Farm labour by research area 
Total Kwale Kiliji Kwale Kiliji Kwale Kiliji 
N=(297) CLJ (50) CL3 (50) CIA (48) CIA (50) CLS (49) CLS (50) 
Fann labour (adult equivalent) 3.0 1.9 3~5 2.0 2.9 3.0 4.7 
Acres I fann labour equivalent * 2.7 3.6 0.8 2.1 1.7 3.2 4.5 
Acres food cropS/fann labour eq. * 0.9 1.3 0.6 0.7 1.3 1.0 0.9 
* Area ratio 
Food production 
The long rains of 1985 and the short rains of 1985/86 were not particularly favourable but 
not particularly unfavourable either. The total rainfall almost equalled the 'normal' amount, 
but the distribution over the year was irregular, although this in itself is not an uncommon 
feature. At the beginning of the long rains the maize crop germinated satisfactorily but was 
partly destroyed by heavy rainfall in May, while outbreaks of pests (root beetles, rodents) 
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caused damage in parts of Kilifi District. The short rains came late, resulting in late plant-
ing. These rains were untimely, in some parts lasting for only two weeks followed by 
prolonged dry periods so that there was no crop to be harvested.I8 
Nevertheless, almost 30 per cent of the farmers had some cereal harvest from the sec-
ond growing season, although this contributed only 13 per cent to the total harvest of that 
year. The CL5-Kilifi area is an exception, however, since the bulk (80%) of the maize har-
vest was, in fact, realized during the second growing season, something which seems not 
to be exceptional according to local information. The long rains of 1985 had been poor in 
this area, making the harvest of the short rains relatively more important. 
Data on the production of the two dominant crop types - cereals and cassava - are 
presented in Table 14. Maize is the main staple crop, followed by cassava and, to a lesser 
extent, beans, rice and bananas. Sorghum and millet were hardly grown; not even in the 
livestock-millet zone where only five per cent of the farmers did grow these drought-resis-
tant crops. One-tenth of all households (30 farmers) cultivated some rice, mostly in CL3-
K wale where farmers grow either maize or rice in seasonal swamps (Oosten 1989). 
Table 14 Cereals and cassava production by research area (1985/86) 
Total Kwale Kilifi Kwale Kilifi Kwale Kilifi 
N=(297) CL3 (50) CL3 (50) CIA (48) CIA (50) CL5 (49) CL5 (50) 
CEREALS 
H.holds growing cereals (%) 80 
Average production (kg.lh.hold) 352 
CASSAVA 
H.holds growing cassava (%) 
Average no. plants / h.hold 
74 
363 
62 
37 
92 
675 
80 
225 
88 
410 
90 
279 
85 
276 
92 
784 
80 
436 
94 
554 
73 
320 
62 
234 
24 
56 
An average of 350 kg of cereals was harvested per household in 1985, of which 340 kg 
consisted of maize. This amounts to 60 kg per consumer unit. There are considerable pro-
duction differences, ranging from 780 kg cereals per household in CL4-Kilifi, to a meagre 
40 kg per household in CL3-Kwale. The areas with the highest agricultural potential- the 
two CL3 areas - show the lowest production of cereals, together with CL5-Kilifi, the low 
potential area in Kilifi. In CL3-Kilifi, this must be due to the relatively small farm size, 
since the production per acre in this area is relatively high (Table 19, p. 60). One-fifth of 
the households did not grow any cereals. In two quite disparate areas this is even the case 
for one-third of the households. In both areas, off-farm activities form the major part of the 
total resource base, as shown later. 
The low cereal production in the CL3 area in Kwale is somewhat compensated by cas-
sava cultivation. A large number of households cultivated cassava while the average num-
ber of cassava plants was the highest (Table 14). The local inhabitants, the Digo, are 
known as 'cassava growers' but it must be noted that in the other areas many households 
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cultivated cassava as well, while many Digo households rely on the purchase of maize flour 
for their food requirements, as we shall see later. 
Beans are not commonly grown. This crop was cultivated in only one-third of all 
households and in very small quantities. It is noteworthy that the leaves, which are con-
sumed as a vegetable, are locally considered more important than the pulses. Over half of 
the households had one or more banana trees, almost solely for home consumption. A few 
farmers in CL3-Kwale had a large number of banana trees for commercial purposes. 
Food self-sufficiency 
Food production from the household's own farm is an important factor in food security. 
An estimate was made of the degree to which each household was able to fulfill its food re-
quirements with staple foods (cereals, cassava, beans, bananas) from own cultivation}9 
On average, only 45 per cent of the energy requirements was covered (Table 15), thus 
leaving a 'deficit' of 55 per cent. In other words, in 1985/86 more than half of the staple 
foods had to be obtained from other sources, food purchases in particular. Two areas -
CL4-Kilifi and CL5-Kwale - stand out positively, being roughly 75 per cent self-suffi-
cient. 
Table 15 Food self-sufficiency by research area (1985/86) 
Total Kwale Kilifi Kwale Kilifi Kwale Kilifi 
N=(297) CL3 (50) CL3 (SO) CrA (48) CrA (50) CL5 (49) CLS (SO) 
Average degree of 
food self-sufficiency (%) 46 36 32 43 77 72 14 
Percentage of households with 
food self-sufficiency <50% 68 76 80 63 56 37 96 
As regards the degree to which the households were able to meet iheir respective (staple) 
energy requirements, only 10 per cent were producing sufficient staple foods to feed the 
members throughout the year. No less than 70 per cent of the households produced insuf-
ficient food crops to meet even half of the energy requirements. This is remarkable because 
all households in the survey had smallholdings, as a rule more than one acre. Regarding the 
differences between the research areas, the same observations can be made as above. Even 
in the two areas with the highest food production, only one in three households produced 
more than 75 per cent of staple food requirements. In the two other Kwale areas, more than 
half of the households produced less than half of their requirements. In the two other Kilifi 
areas conditions are even worse: half or more of the households produce less than one-
quarter of their requirements. The low degree of food self-sufficiency makes households 
dependent to a large extent on income from cash crops, livestock and off-farm employ-
ment. 
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In food energy terms, cereals contributed 63 per cent to household food production, 
cassava 24 per cent, and bananas a further 11 per cent. Beans contributed only marginally. 
Cereals accounted for more than half the food energy in four research areas; only in the 
CL3-Kwale area did the principal subsistence production come from another crop, cas-
sava.20 
Cash crops 
Cash crop cultivation faces the same ecological constraints as food crops, and mostly con-
sists of tree crops which play an important role in the rural economy of the region. In suit-
able areas, coconut palms truly dominate, providing the tropical landscape characteristic of 
the Kenyan Coast. The palm is sometimes called the 'tree of life': the nuts can be used for 
home consumption or sold for copra production, the husks of the nuts may be used as fuel 
if firewood is scarce, the leaves are used as roofing material, and last but not least, the un-
opened spathes can be tapped for the production of palm wine (toddy). One tree can pro-
duce one or two bottles of 0.5-1 litre a day (Floor 1981). Until the selling of palm wine be-
came illegal, this was an important means to tide farmers in the coconut belt over periods of 
food shortages (Herlehy 1983). In short, a coconut palm always yields something. 
Nevertheless, Waaijenberg (1987, 226) estimated the total annual income per palm at no 
more than sh.30 during the first half of the 1980s (tapping excluded), leading him to the 
conclusion that "one needs more than the average number of palms to cover [ ... J household 
needs". 
The relevant data are summarized in Table 16, with figures on the percentage of house-
holds with trees and the average number of trees. Of all households, 60 per cent had co-
conut palms. There was an average of 33 producing trees per household. Another 54 per 
cent of the households owned cashewnut trees, but in comparison with coconut palms, the 
average number of producing trees was much lower: 16 per household. 
Besides coconut palms and cashewnut trees, there is a range of other (potential) cash 
crops: citrus, mango (improved and local varieties), soursop, guava, pawpaw, passion 
fruit, pineapple, sugar cane, pepper, bixa, tobacco, etc. In general, these crops are of 
minor or no commercial importance, in terms of the number of households cultivating these 
crops as well as the average number of plants per household. Nevertheless, in a few 
households, substantial numbers were recorded. 
Table 16 Cash crop cultivation by research area 
Total Kwale Kilifi Kwale Kilifi Kwale Kilifi 
N=(297) CL3 (50) CL3 (50) CIA (48) CIA (50) CLS (49) CLS (50) 
% avo % avo % avo % avo % avo % avo % avo 
coconuts 60 33 82 37 92 84 56 4 58 39 61 20 12 10 
cashewnuts 54 16 82 27 56 15 73 8 50 34 49 5 14 9 
citrus/mango 46 5 72 4 62 20 71 2 26 4 43 4 0 
% = per cent households with trees (producing & non-producing) 
avo = average number of mOOuciPJ! trees per household 
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The value of trees as a cash crop depends to a large extent on the possibilities of mar-
keting, either when a market place is nearby (CL3-Kwale) or when connections with a 
market are favourable (CL3-Kilifi; CrA-Kwale). Elsewhere, traders or buyers of raw ma-
terials occasionally pass through, perhaps on a more or less regular basis. Places like CL5-
Kwale are located unfavourably. Perhaps that is one of the reasons why local varieties of 
mango, pawpaw, guava and custard apple are often not even harvested (Oosten 1989). 
Livestock 
Figures on livestock in the six research areas are presented in Table 17. On average, 18 per 
cent of the sampled households had one or more head of cattle, 41 per cent owned goats 
and/or sheep, while almost all households had some poultry. In general, livestock was 
more prevalent as the areas become drier, at least as far as cows and goats/sheep are con-
cerned. However, there are important variations within the zones. 
Because of the risks connected with annual cropping in zone CL5 and the few trees 
grown there, one would expect an economy mainly based on livestock. This, however, is 
only partly the case. Half the households in the two areas kept goats/sheep, and even fewer 
households kept cattle. In fact, the households that did not keep any livestock amounted to 
38 per cent, while another 24 per cent kept fewer than two livestock equivalents as shown 
by the figures on distribution of all cattle, sheep and goats, pooled together. 
Table 17 Livestock ownership by research area 
Total Kwale Kilifi Kwale Kilifi Kwale Kilifi 
N=(297) CL3 (50) CL3 (50) CL4 (48) CL4 (SO) CLS (49) CLS (50) 
Average LE '" / household 4.7 
H.holds (%): without livestock 55 
with 0.1-1.9 LE 27 
with 2 or more LE 19 
100 
0.8 
78 
16 
6 
100 
0.7 
44 
42 
14 
100 
2.8 
65 
25 
10 
100 
0.9 
64 
28 
8 
100 
'" LE=livestock equivalent; 1 LE=l head of cattle =7 goats/sheep (poultty not included). 
Agricultural resources 
7.2 
47 
22 
31 
100 
15.6 
30 
26 
44 
100 
The annual value of each type of agricultural production was calculated per household 
(Table 18).21 The total value of farming activities was highest in CrA-Kilifi and CL5-
Kwale. The contribution of food crops to the total value was in the range of 60-80 per cent, 
with one exception, CL5-Kilifi, where livestock contributed about 60 per cent. Cash crops 
contributed substantially to farm income only in the two areas in the CL3 zone. The two 
CL4 areas derived most of their agrarian income from food crops, with relatively low con-
tributions from other activities. Households in the CL5 area in Kwale had a similar high in-
come from food crops. Households in the two CL5 areas also realized contributions from 
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Table 18 Value of agricultural production' by type of activity and research area 
Total Kwale KiliJi Kwale KiliJi Kwale KiliJi 
N=(297) CL3 (50) CL3 (SO) CIA (48) CIA (50) CLS (49) CLS (50) 
food crops 2207 1294 2144 1762 3815 2980 1244 
cash crops 466 666 1175 47 644 115 126 
livestock 792 164 130 486 176 1289 2505 
total =3465 =2125 =3449 =2295 =4635 =4385 =3875 
* sh/householdlyear; 1985/86 
livestock. It appears that in respect of food crop production the CLS-Kwale area had more 
in common with the CL4 locations, but that in respect of cash crops and livestock it re-
sembled the other CLS location. 
In Table 19, different measures of agricultural productivity are presented: production 
per household, per consumer unit, as well as the estimated returns per acre and per labour 
unit. The resulting figures reveal somewhat different patterns from the overall household 
figures. The households in the remote inland Kilifi area had the lowest agricultural income; 
in terms of sustenance of household members, averaging only sh.SOO per consumer unit. 
The returns per acre and per farm worker were also low here, generally confmning the low 
agricultural potential of the area. At the other end, there are two areas with sh.l ,OOO/cu or 
more from agriculture (CL4-Kilifi and CLS-Kwale). In these areas the productivity per 
worker was also relatively high but the productivity per acre differs: it was much higher in 
the CL4 area. Nevertheless, dependence on off-farm income is likely to be less in these ar-
eas, something which will be confirmed later on. 
The remaining areas show a mixed picture. The figures for production per consumer 
unit fall in the same range, as do the figures for production per farm worker. However, the 
returns per acre differ considerably. In the CL3-Kilifi area, returns per acre were high, but 
returns per worker had dropped below those of the other areas as a result of the serious 
land scarcity in the area. In the two Kwale areas, the reverse situation existed, with some-
what higher returns per labour but low returns per acre, indicating extensive agriculture in 
zones that allow for more intensive cultivation, particularly in CL3-Kwale. 
The six locations included in the survey were selected from the three main agro-ecolog-
ical zones in the districts and it is evident that we face a complex situation with (1) agro-
Table 19 Agricultural productivity by research area (sh) 
Total Kwale KiliJi Kwale KiliJi Kwale KiliJi 
CL3 CL3 CIA CIA CLS CLS 
Production 1 household 3465 2125 3449 2295 4635 4385 3875 
Production 1 consumer unit 730 643 561 569 983 1139 488 
Return 1 acre * 326 287 1169 447 895 328 65 
Return 1 labour equivalent * 1151 1118 974 1165 1582 1467 830 
* Area ratios (The returns per acre exclude livestock production). 
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ecological variations between zones, in line with the classification and descriptions offered 
by Jaetzold & Schmidt (1983); and (2) agro-ecological variations within zones, which are 
many and substantial; in fact, this has led to the introduction of a further sub-zonation by 
the same authors. Moreover, as with any categorization of physical reality, there are bor-
derline areas, areas that have characteristics of more than one zone, of which the CL5-
Kwale area is an example. 
All in all, agriCUlture in the two CL3 locations was characterized by a low to medium 
level of food crop production, a relatively high cash crop production (at least in comparison 
to the rest of the coast) and little livestock. The two CL4locations were characterized by a 
medium to high level of food crop production, low to medium production of cash crops 
and a low level of livestock production. The CL5 area in Kwale had a substantial income 
from livestock but also relatively high food production, much higher than in Kilifi, a loca-
tion in the heart of CL5. The latter area was characterized by low food crop and low cash 
crop production, with livestock as the main agricultural activity. 
The agronomic situation in the various areas was further complicated by the fact that 
agro-ecological potential is one thing, but that the use of the land, i.e. the crops people ac-
tually choose to cultivate, is often quite another. An example is the cultivation of maize, a 
crop that is generally considered less suitable for the area by agricultural experts. Last, but 
not least, how and to what extent people wish to exploit their environment is highly depen-
dent on alternative means of existence that are available, notably the opportunities for off-
farm employment This results in varying combinations of farm activities and wage labour 
in different areas and in individual households. The extent and nature of off-farm employ-
ment are discussed in the next section. 
4.3 Off-Farm Employment 
Off-farm employment includes all income-generating activities outside one's own farm and 
ranges from the processing and selling of self-produced foodstuffs (like roasted maize) to a 
regular job in the formal sector in town. The data below concern the formal as well as the 
informal sector, including figures on regular employment, temporary, casual and self-
employment. 
Table 20 Frequency of off-farm employment (o.f.e) by research area 
Total Kwale Kilifi Kwale Kilifi Kwale Kilifi 
CL3 CL3 CIA CIA CLS CLS 
Number of people in o.f.e. 405 69 60 64 44 48 120 
O.f.e.workers I b.bold (av.) 1.4 1.4 1.2 1.3 0.9 1.0 2.4 
Adults in o.f.e. (%) 31 45 23 42 21 27 33 
Adult males in o.f.e. (%) 52 61 38 72 41 52 58 
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Overall, 31 per cent of the adult population was in some way or another engaged in off-
farm employment (Table 20). The average number of people engaged in off-farm employ-
ment was 1.4 per household.22 Off-farm employment was particularly common in the 
CL3-Kwale, CL4-Kwale and CL5-Kilifi areas, earlier shown to have a low agricultural 
production. Off-farm employment was largely a male activity: 52 per cent of the adult men 
were employed, against only nine per cent of the women. Indeed, in the CL3 and CL4 ar-
eas in K wale, 60-70 per cent of the men had some kind of employment; elsewhere this was 
less, but usualy still about 40-50 per cent. Most of the women who were employed came 
from the CL3-Kwale area. They made and sold craft products like mats and makutis, and 
prepared small food dishes for sale. This was the only area with a substantial number of 
female-headed households and Digo women generally tend to be less involved in agricul-
ture than women from other groups while the local market in the area offers more oppor-
tunities than elsewhere. In the other areas, opportunities for women to earn income are 
mainly restricted to farm labour (Oosten 1989). 
The employment opportunities in the rural locations are limited, and many workers had 
to travel to Mombasa or elsewhere to find employment (Table 21). This was the case for 
more than three-quarters of the workers. In the CL3-Kwale area, the large majority of 
workers managed to acquire work in the administrative location in which the research area 
is situated; this is largely because of the many tourist hotels in nearby Diani Beach and the 
spin-off employment this generates. Consequently, most of the workers in the latter area 
live at home full-time. 
Workers in the other research areas usually live near the place of work, part-time or 
full-time. The percentage of workers with employment within the location corresponds 
closely with the number who are full-time residents, with one exception: CL4-Kwale. In 
this area, half the workers managed to live full-time at home but only a quarter was em-
ployed in the location. This means that the other quarter commuted daily to and from their 
work (mainly to Mombasa), which is possible because of the tarmac road connection and 
available transport facilities. The other areas have longer and often difficult connections 
with Mombasa, so that workers have to migrate to find employment. About half the work-
ers were non-resident which means that they usually stay elsewhere, and can presumably 
Table 21 Off-farm workers: place of work and residency by research area (%) 
Total Kwale Kilifi Kwale Kilifi Kwale Kilifi 
(N=405) CL3 (69) CL3 (60) CL4 (64) CL4 (44) CLS (48) CLS (120) 
---------------------------------------------------------- ... ------ ...... -----
Workplace: in location 40 81 18 45 18 46 30 
in Mombasa 41 14 50 34 46 40 55 
elsewhere 19 4 32 20 36 15 15 
100 100 100 100 100 100 100 
------------------------------------------------------------------------
Residency: full-time in h.hold 45 83 23 67 18 42 34 
part-time 12 9 3 5 0 15 26 
non-resident 43 9 73 28 82 44 40 
100 100 100 100 100 100 100 
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Table 22 Type of off·farm employment by research area (%) 
Total Kwale Kilifi Kwale Kilifi Kwale Kilifi (N=405) CLJ (69) CLJ (60) CIA (64) CIA (44) CL5 (48) CL5 (120) 
regular employment 41 26 63 31 61 23 45 
self-employment 25 45 15 11 14 19 32 
temporary empl./casuallabour 34 29 22 58 25 58 23 
100 100 100 100 100 100 100 
send only a small portion of their salary home. This is different in the case of the part·time 
residents who come home regularly, and consequently contribute relatively more. 
About half the off·farm workers were regularly employed (Table 22). These were peo-
ple with a regular salary, which gives them a more secure basis of existence. The high per-
centages of regularly employed people in two of the Kilifi areas - CL3 and CrA - are 
noteworthy. Although relatively few people in these areas were engaged in off-farm em-
ployment, the ones that were apparently had found regular jobs. 
About 30 per cent of the workers were self-employed: shopkeepers, artisans, small 
traders, etc. Although this type of employment offered a more or less regular income, most 
of these people had only modest businesses. For instance, only 15 per cent of the self-
employed persons employed other people in turn. 
Temporary employment and casual labour form comparable employment categories. 
Temporary employment concerned people who had work for a few months, but not perma-
nently. Casual labourers were employed on a daily basis, technically they were hired anew 
each day and paid at the end of the same day.23 These kinds of employment had a lower 
remuneration than regular and self-employment and offered less security and less of a re-
source to assure food purchases in case food stocks being depleted. 
The opportunities for regular employment are better with a higher level of education. 
For instance, three-quarters of the regularly employed had received some formal education, 
while this was the case for only half the group of self-employedlcasuallabourers. There is 
also a relation with place of work. Regular employment was usually found outside the lo-
cation, in 80 per cent of the cases. The self-employed on the other hand usually had their 
place of work within the own location. Casual labour and temporary employment also 
tended to be found more often outside the location. 
Type of employment strongly decides salary level. The estimated annual salary earned 
by casual labourers and temporarily employed was about sh.3,200, that of self-employed 
people about sh.9,200, and that of regular employed workers about sh.13,600. However, 
since many of the workers had to move and stayed more or less permanently near their 
place of work, there were costs involved and only part of the salary remained to be taken 
home. In other words, in estimating the contribution of off-farm workers to household in-
come, one has to take into account the residency factor.24 The returns for wage labour, 
thus calculated, average slightly more than sh.5,100/worker.25 
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Table 23 Household income from orr·farm employment (o.f.e.) by research area 
Total Kwale Kilifi Kwale Kilifi Kwale Kilifi 
N=(297) CL3 (50) CL3 (SO) CIA (48) CIA (SO) CLS (49) CLS (SO) 
H.holds with o.f.e. income (%) 74 76 68 88 56 65 90 
O.f.e. income I hhold (shlyear) 6931 8201 4273 7491 3555 3236 14779 
O.f.e. income I cn (shlyear) 1261 1933 807 1821 661 731 1627 
Table 23 gives further information on the income from off·farm employment in the 
households, corrected for residency. In all, 74 per cent of the households had an income 
from off·farm employment Almost half the off-farm income in these households was con· 
tributed by part·time and non·resident members of the household. For the total sample, the 
average income from off·farm employment was sh.6,930 per household which equals 
sh.l,260 per consumer unit The differences between the areas are substantial, depending 
on the type of employment and residency of the worker. The highest incomes were found 
in two very disparate areas, CL3-Kwale and CL5-Kilifi. The lowest income figures are in 
the two areas with relatively high agricultural production and in CL3-Kilifi. These areas 
had low employment rates while most of the workers from these areas had to live else-
where, with the associated costs, and consequently contributed smaller parts of their 
salaries to household income. 
The relations between place of work, type of work, salary level and household income 
are as follows. In most areas there was little employment to be found, daily commuting 
was usually not possible, and people had to move to be near the place of work. Because of 
the living costs involved, this is only an option if the salary is sufficiently high, so that a 
sizeable balance remains to be taken home. Otherwise, people prefer to occupy themselves 
at home, particularly if there are possibilities at the farm to do so. In combination with the 
figures for agricultural returns per acre (fable 19) it is clear that in CL5-Kilifi the low agri-
cultural returns more or less forced people into wage employment On the other hand, in 
CL3-Kwale, returns for labour were higher and here it seemed that the existing employ-
ment opportunities pulled people away from agriculture. Oosten (1989) has also pointed at 
the relative neglect of agriCUlture in the CL3-Kwale area. 
4.4 Household Income 
The income composition for the households in the different research areas is given in Table 
24. The average income was about sh.lO,OOO per household26 or about sh.2,OOO per con-
sumer unit, which is close to an earlier estimate by the Rural Household Budget Survey of 
1981-82 (CBS 1988).27 Two-thirds of the income came from wage income, despite the 
fact that it was corrected for residency. Farm income contributed a third with cash crops 
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Table 24 Household income by research area (sh/householdlyear) 
Total Kwale KiliJi Kwale KiliJi Kwale KiliJi 
N=(297) CL3 (50) CL3 (50) CIA (48) CIA (50) CL5 (49) CL5 (50) 
fannincome 
employment income 
income, total 
income/consumer unit 
3465 
6931 
=10396 
1992 
2125 
8201 
=10326 
2576 
3449 
4273 
=7722 
1368 
2295 
7491 
=9786 
2390 
4635 
3555 
=8190 
1645 
* The high figures must be considered against the large household size in this area. 
4385 
3236 
=7621 
1871 
3875 
14779* 
=18653* 
2115 
and livestock contributing only 13 per cent and the remaining 20 per cent consisting of the 
value of food crop production. Areas differ in economic activities and consequently the size 
of the resource base and its composition vary accordingly. The differences in farm income 
between the six areas range from an average of sh.2,125 to shA,635, that is by a factor 
two. The differences in employment income vary even more from sh.2,734 to sh.8,120, or 
by a factor 3. When agricultural incomes are relatively high, wage incomes tend to be low 
and where wage incomes are high, agricultural income tends to be low (with the exception 
of the CL5-Kilifi area where the large household size plays a distorting role). 
Table 25 gives the results for household income and income composition aggregated by 
agro-ecological zone and also presents the percentage of households with incomes below 
sh.l,OOO, the income level that can be considered the Food Poverty Line, below which 
families do not have sufficient income to assure the minimal energy requirements of the 
household members.28 It is clear that there are no systematic differences between agro-
ecological zones; particularly when income is expressed per consumer unit the estimates are 
near equal and there are little or no differences in respect of the number of households be-
low the food poverty line. Nevertheless, the results indicate that no less than 37 per cent of 
the households were living in dire poverty; a figure that is very similar to an earlier estima-
tion of 41 per cent by Greer & Thorbecke (1986). 
Table 25 Household income and poverty estimates by agro-ecological zone@ 
fann income 
employment income 
income, total * 
income/cu 
households < sh.l,OOO/cu (%) ** 
households < sh.l,450/cu (%) *** 
Total 
(N=297) 
3465 
6931 
=10396 
1992 
37 
51 
CL3 
(N=JOO) 
2787 
6237 
=9024 
1972 
39 
52 
@ CL3=eoconut-cassava; CL4=cashewnut-cassava; CL5=livestock-miliet zone 
CL4 
(N=98) 
3489 
5483 
=8972 
2010 
35 
50 
* sh/householdlyear ** food poverty line *** minimum existence level 
CL5 
(N=99) 
4127 
9066 
=13193 
1994 
36 
49 
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Households with such low income levels will not be able to spend all income on food; 
other household expenses are also necessary. Available data indicate that poor rural house-
holds spend about 30 per cent of their income on non-food expenses (CBS 1988). If al-
lowance is made for this, an income level of sh.l,450lcu can be regarded as minimum exis-
tence level. In that case, about half the households can be considered as living in poverty 
and who can be expected to have regular difficulties in coping with daily food provision. 
Income class and income composition 
There were great variations in income between households. The lowest quartile had in-
comes below sh.500/cu, while the upper quartile earned more than six times as much, 
namely sh.3,OOO/cu and more. Table 26 shows the income composition for four income 
classes and confirms the importance of wage income in deciding household means of exis-
tence. The higher the income group the greater the contribution from wage income, i.e. 
higher incomes were realized through wage employment. 
The low income groups consist of households that had to depend mostly on farm ac-
tivities, food crop cultivation in particular, and that appeared to be unable to meet house-
hold needs in this way. The middle income groups were better able to meet household 
needs, but farm incomes, on average, remained below sh.l,OOO/cu. It is evidently very dif-
ficult, if not impossible, to rely fully on farming to meet household needs under the prevail-
ing conditions in the districts.29 
Table 26 Income composition by income class @ 
All ICI 1C2 IC3 IC4 
shleu % shleu % shlcu % shleu % shlcu % 
food crops 486 24 299 58 545 39 448 18 763 16 
cash crops and livestock 245 12 63 12 175 12 298 12 587 12 
employment 1261 63 152 30 689 49 1772 70 3372 71 
total =1992 100 =514 100 =1408 100 =2517 100 =4721 100 
@ ICl=<1OOOsh1eu (N=I09); IC2=1000-1999 (N=73); IC3=2000-2999 (N=50); IC4>=3000shleu (N=65) 
4.5 Conclusion 
Wage income contributed 65 per cent to the total income, the value of food crops accounted 
for 20 per cent, cash crops and livestock for the remaining 15 per cent. Compared with the 
earlier CBS estimates, there was no increase in income; more than 40 per cent of the rural 
population lived in dire poverty. In areas with low agricultural returns people were more or 
less forced into wage employment; in other areas where employment opportunities existed 
nearby, it appeared that many people were drawn away from agriculture. The low returns 
from agriculture mean that households dependent on agriculture are at risk. In fact, only 20 
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per cent of the rural population managed to realize an income from agriculture above the 
Food Poverty Line. Off-farm employment was the major source of income. 
There is little or no difference in household income between households in different 
agro-ecological zones despite the differences in agricultural potential. The number of poor 
households in the three zones studied was virtually the same (40%). The similar distribu-
tion does not mean that the agricultural and economic activities in the zones were the same; 
obviously they were not. Rather, it means that in each of the zones a similar number of 
households fail to rise above the Poverty Line. Among the households that manage to do 
so, wage income was the major component, and since employment opportunities are not 
location-bound the similarity is not surprising. What is surprising, however, is that in each 
zone so few households managed to live off farming only. 
At the same time there are large individual differences in the way people choose to real-
ize their available resources. Areas in the same agro-ecological zone differed considerably. 
There are even greater differences in household income and income composition between 
households within the same area. This income differentiation between households is mainly 
due to differences in income from employment, with the income levels from the top and 
bottom income classes differing more than sixfold. 
5 
Household Food Consumption * 
5.1 Food Habits 
In most households, three meals are served. Breakfast is prepared early in the morning 
before the children leave for school. The second meal is prepared between twelve and 
two o'clock, while dinner is taken in the evening, usually at about seven o'clock. Some 
households may skip lunch or breakfast - or sometimes both when no food is available 
- but dinner is the most important meal of the day. It is also the meal in which all resi-
dent household members partake. Some members may leave early in the morning for 
work, before breakfast, often skipping lunch as well. Others may only miss lunch. Most 
of those who, for various reasons, were absent during the day usually returned before 
dinner. 
Breakfast in many households consists of some leftovers from the previous evening. 
These leftovers, heated up or eaten cold, are usually accompanied by some tea with sugar 
(and/or milk). Other households may prepare special foods for breakfast, such as chapatis 
(unleavened bread), a loaf of bread or uji (thin cereal porridge, usually from maize flour). 
Lunch and dinner generally consist either of ugali (stiff maize porridge) taken with a rel-
* This chapter is a revised version of text in Niemeijer, Foeken & Klaver (1991, 24-36; 48-52; 58-67) 
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ish, or of a dish prepared with boiled roots, mostly cassava. This latter type of dish is 
more commonly taken at lunch time when the cassava is carried home from the field for 
that purpose. Side dishes are mainly different types of cooked green vegetables, but other 
kinds are prepared from legumes, unripe mangoes, fish, meat, or chicken, or simply con-
sist of sour milk. If nothing else is available, some households may take ugali with just a 
little salted water. The ugali is eaten from a big plate or bowl, shared by a number of 
people who break off lumps of porridge and dip them in the relish to increase its palata-
bility. 
This general pattern, which nowadays is common in many parts of Kenya, does not 
do justice to the great variety in the· coastal food culture. In the coastal strip, dishes are 
generally more varied and contain more ingredients - like fish (fresh or dried) and 
coconut - which is due to the influence of the Swahili tradition on the local kitchen. 
This is particularly true for the Digo in Kwale District. Compared with the other coastal 
communities, they use more spices, and consume, beside the basic dishes mentioned 
above, a larger variety of snacks, such as chapatis and various types of fritters, and spe-
cial dishes, such as pilau (spiced rice) and sweetened vermicelli. Furthermore, in CL3-
Kwale, the only Digo research area, a lot of food-peddling takes place, which is rather 
uncommon in the other five research areas. Especially during the month of Ramadan3o, 
when people fast during day-time hours and eat during the evening and night, many ped-
dlers and stalls open up during the evening hours. 
Food preparation is a duty shared among the married women of the household al-
though they may leave the actual task of preparation to some of the younger unmarried 
women, who carry out their duty under their mothers' supervision. If no women are pre-
sent, cooking will be done by one of the boys. Married women often take turns in super-
vision or preparation, giving them greater freedom of movement on days that the other 
women are preparing the meals. 
When the food is prepared it is shared out between the household members. The men 
usually eat together, the women may take their meal together in some households, but 
they often eat on their own with their children. In the latter case the women will prepare 
food separately and each woman will send some of her food to the men, who will sample 
from all food prepared in the household. 
In households with young children, special weaning foods may be prepared in addi-
tion to the main household dishes. Sometimes this is just a portion of ugali which is di-
luted with a little milk or reconstituted milk powder. Uji, however, is the most important 
weaning food. The mother usually handfeeds the very small child, at a later age the child 
will drink from a cup. If uji is prepared in the household, the older children and adults 
present may also receive a share. There is no clear distinction between weaning food and 
adult food in this respect. At the end of the weaning period, that is from about two years 
onwards, the young child often eats with the father, who is usually served first. The father 
will feed the child small morsels of food while taking his own meal. When the father is 
not present, another adult or one of the older children may be given this responsibility. 
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Afterwards, the child may still join the other children who are fed in a group, sharing a 
dish together. When the next born comes of age, however, the special position with the 
father has to be relinquished and the child will have to get its share from the common 
dish in competition with the other children. 
5.2 Energy and Protein Intake 31 
Intake levels and composition 
The average energy intake - measured in kilocalories per consumer unit per day - is 
slightly less than 2600 kcal. This is comparable to the energy intake reported for groups 
of peasant smallholders elsewhere in Kenya. 32 With energy requirements at 2960 
kcal/day per consumer unit33, the energy intake in each of the five survey rounds was, on 
average, 6-17 per cent below the reference value (Table 27). In about one-third of the 
households the average energy intake was equal to or above the reference value (instead 
of 50% expected theoretically when average requirements are met). In no less than one-
quarter of the households the average energy intake during the day of study appeared to 
be less than 60 per cent of the requirements, i.e. less than 1776 kcal. 34 
During most of the year the energy intake was around a base level of 2500 kcal/cu 
and there is no pronounced dip at any time of the year. On the contrary, a peak in energy 
intake was found in May-June with 2780 kcal/cu and a second, lower peak occurred in 
November-December, that is during the period of the long rains and the short rains re-
spectively. It is noteworthy that there is no increased energy intake in the immediate post-
harvest months (September-October) when stocks are plentiful. The peak in May-June 
occurs because of a higher intake of roots (cassava) and legumes (cowpeas). In the period 
February-March, at the end of the dry season, the consumption of vegetables and legumes 
is low (Table 28). 
Table 27 Energy intake by survey round 
AVERAGE 
HOUSEHOlD 
DISTRIBUIlON 
(%) 
kcaIlday/cons.unit 
(s.d.) 
>100% requiremenlS** 
60-99% requiremenlS 
<60% requiremenlS 
all juV 
rouruJs aug '85 
(N=283) 
2578 
(1203) 
31 
43 
26 
100 
2511 
(1120) 
29 
46 
25 
100 
* The N-figures also apply to Tables 28-33. 
nov/ 
dec'85 
(278) 
2632 
(1323) 
32 
41 
27 
100 
** Energy requirements are estimated at 2960 kcal/day per consumer unit. 
feb/ 
mar'86 
(272) 
2507 
(1\27) 
29 
42 
29 
100 
may/ 
jun'86 
(269) 
2780 
(1308) 
37 
41 
23 
100 
sep/ 
oct'86 
(266)* 
2458 
(1)35) 
28 
44 
28 
100 
71 
Table 28 Energy intake by food group and survey round (kca1lday/consumer unit) 
aU juV TWV/ feb! may/ sepl 
rounds aug '85 dec'85 mar'86 jun'86 oct'86 
cereals 1910 1948 1940 1956 1872 1836 
legumes 112 52 97 74 180 155 
roots, tubers & starcby staples 144 113 125 138 257 89 
vegetables 34 52 41 13 43 22 
fruits 16 2 22 10 34 13 
animal products 138 111 159 154 132 132 
fats 39 49 68 17 40 21 
oil seeds & nuts 81 75 67 65 112 86 
miscellaneous 103 108 113 81 110 103 
tota1 =2578 =2511 =2632 =2507 =2780 =2458 
In the literature reviewed earlier, a close relation is generally postulated between rain-
fall, food consumption and labour in such a way that the fluctuations in food con-
sumption and labour reinforce each other (Ferro-Luzzi, Pastore & Sette 1987). Food con-
sumption is expected to be low during the rainy season (because stored food from last 
year's harvest is finished) but at the same time there is a labour peak (land preparation, 
seeding, planting, and weeding) while harvesting usually takes place at the onset of the 
subsequent dry season; hence increased food energy requirements during this time of the 
year. The two effects reinforce each other and result in a strong negative energy balance. 
In the coastal areas of Kenya, this relationship appears to be different. The long rainy 
season roughly starts in March and ends in June, but April and May are the months with 
the real rainfall peak. Food intake is indeed relatively low at the beginning of the long 
rains (March), when land preparation and seeding of maize are being done. The peak of 
the rainy season (April-May) coincides with the peak in labour requirements, as weeding 
is the most intensive (both in hours and in effort) type of labour that has to be done. It ap-
pears that energy intake is highest during this period. In the following two months energy 
intake is relatively low again. This is the period when maize and beans are harvested. 
Finally, the period from September to January is, in terms of agricultural labour, a rela-
tively easy period, except for those farmers who try to realize a second harvest which is 
reflected in a concurrent minor peak of energy intake in November-December. 
Table 29 Contribution of macro-nutrients to energy intake by survey round (kca1lcu) 
all juV TWV/ feb! may/ sepl 
rounds aug '85 dec'85 mar'86 jun'86 oct'86 
mean % mean % mean % mean % mean % mean % 
carbobydrates 1974 77 1918 76 1983 75 1948 78 2163 78 1859 76 
fats 316 12 318 13 357 14 274 11 318 11 312 13 
proteins 288 11 275 11 292 11 285 11 299 11 287 12 
total =2578 100 =2511 100 =2632 100 =2507 100 =2780 100 =2458 100 
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Table 30 Protein intake by survey round 
AVERAGE grams/day/eons.unit 
(s.d.) 
all juV 
rounds aug'8S 
72 
(42) 
69 
(36) 
nov/ fob! may/ 
dec'85 mar'86 jun'86 
73 
(43) 
71 
(47) 
75 
(44) 
sepl 
oct'86 
72 
(41) 
----------------------------_ ...... --- ... - ... ---------------_ .. -----_ ...... ------------
HOUSEHOlD >100% requirements· 68 69 67 68 70 65 
DISTRIBUTION 60-99% requirements 22 21 21 21 19 26 
(%) <60% requirements 11 10 12 11 12 9 
100 100 100 100 100 100 
* A safe level of protein intake was estimated at 50 grams/day per consumer unit (WHOIF AO 1985). 35 
The contribution of carbohydrates, fats and proteins to the total energy intake is pre-
sented in Table 29. Although the absolute figures show fluctuations as described above, 
the relative contributions are constant throughout the year, especially for protein and car-
bohydrates. Fats contribute about 12 per cent, which, although within the 5-35 per cent 
range that is considered to be not incompatible with health, is a fairly low percentage, re-
sulting in a low energy density of the diet. 
The results in respect of intake of protein are presented in Table 30. It ranges from a 
minimum level of 69 grams/day per consumer unit in July-August to 75 grams/day in 
May-June. Although the protein intake tends to follow total food (i.e. energy) intake, the 
fluctuations are less. This can be attributed to a compensatory trend between the main 
sources of protein; in particular in May-June the lower contribution of cereals and foods 
of animal origin is compensated by the higher intake of legumes. Thus, overall protein 
intake shows no substantial fluctuations. In each survey round about one-third of the 
households had an average protein intake below the recommended level, while in one-
tenth of the households average protein intake was less than 60 per cent of that level. 
Although the levels of protein intake are more favourable than the levels of energy intake, 
if energy is lacking in the diet, proteins will be more readily used for energy purposes 
than for the metabolic functions to which the requirements refer. 
Table 31 Origin of energy intake by survey round (%) 
subsistence * 
purchases ** 
pIs ratio 
all 
rounds 
37 
63 
100 
1.70 
juV 
aug'8S 
42 
58 
100 
1.37 
* conbibution of home-produced foods to energy intake. 
nov/ 
dec'8S 
39 
61 
100 
1.56 
fob! 
mar'86 
31 
69 
100 
2.22 
may/ 
jun'86 
24 
76 
100 
3.11 
sep/ 
oct'86 
49 
51 
100 
1.05 
** conbibution of purchased food to energy intake (also includes gifts of food which are negligible). 
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Origin of energy and protein intake 
Further specification shows the part of the energy intake that is contributed by subsis-
tence foods and the part that is purchased together with the ratio of purchased over sub-
sistence energy (Table 31). The ratio is always more than one, showing that at all times 
the largest part of energy intake comes from purchased foods, not subsistence foods. 
Through the year, subsistence foods (also referred to as home-production and home 
stocks) contribute only about 37 per cent of the energy intake but a clear seasonal pattern 
is visible. 36 The consumption of energy from subsistence crops is highest (almost 50%) 
in September-October, the period shortly after the harvest of the long rains, so that cereals 
and many vegetables, legumes and fruits are available. After that, the contribution of 
home-produced food falls steadily to a minimum of 20-25 per cent in May-June. This is 
also the period with the highest energy intake, however, which means that most food is 
bought and the ratio of purchased/subsistence energy reaches 3.1. The pattern for protein 
intake is not different. 
The contribution of subsistence crops differs for different food groups (Figure 6). As 
regards cereals, the main staple food, the figure makes clear that this food group is by far 
the most important source of energy, but also that most of it (70%) is purchased, confirm-
ing that this is a food-deficit region. The intake from roots, tubers and starchy staples 
(mainly cassava), vegetables (mainly green leaves), fruits (mainly mangoes), and oil 
seeds and nuts (coconuts) largely came from home production. Legumes and animal 
products were largely purchased. Finally, fats and the various items under the category 
miscellaneous( mainly soda's, syrups, sugar) are nearly always bought. 
miscellaneous 
seeds/nuts 
fats 
animal products 
vegetables 
roots, etc 
_ su~sistence energy 
o kea/leu 400 800 1200 
Figure 6 
Energy intake by food group and food origin 
5.3 Seasonal Variation in Energy Intake 
purchased energy 
1600 2000 
Table 32 gives the seasonal fluctuations of energy intake from subsistence crops with a 
breakdown by food group. Cereal intake has a strong unimodal pattern of fluctuation: it is 
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highest during and immediately after the long rains harvest (July-December: 650-800 
kcallcu) and lowest during the period preceding the harvest (May-June: about 160 kcall 
cu). The second largest food group as a source of home-produced energy - roots, tubers 
and starchy fruits - has a unimodal pattern as well. It shows a maximum during the long 
rains (May-June: 190 kcallcu), the period in which most of last year's cassava is harvested 
and the new crop is planted. It partly complements the dip in cereals consumption. 
Legumes, third in importance, show a less clear pattern. Legumes are harvested fresh 
during the long rains (May-June) and the short rains (November-December), but only the 
long rains of 1986 produced a sizeable harvest. Oil seeds and nuts provide a small but 
stable source of home-produced energy, with little seasonal fluctuation. 
During the long rains the consumption of home-produced maize is about 630 kcaVcu 
lower than during the post-harvest season. The cultivation of cassava, as the second major 
supplier of subsistence energy, plays a role as a preventive coping mechanism in those 
areas that allow its cultivation. The energy intake from home-produced roots, tubers, and 
starchy fruits (Table 32) increases when energy from home-produced cereals diminishes, 
although not enough to fill the gap. At its peak, energy intake from subsistence roots and 
tubers accounts for almost 200 kcaVcu, which is low compared to actual requirements. As 
a result, the unimodal seasonality of total home-produced energy is somewhat less pro-
nounced than that of home-produced cereals alone, but comparing the situation in May-
June with that of the post-harvest period, the difference is still 470 kcaVcu. 
Food purchases, however, were the main mechanism to reduce the effects of the 
largely unimodal cycle of cereal production (Table 33)}7 Food purchases were highest in 
May-June, during the long rains, not only compensating for the drop in home-produced 
energy of about 400 kcal but also enabling the increase in total intake of about 300 
kcaVcu during the rainy season. The food purchases at this time consist of cereals (mostly 
maize flour) but also of legumes and a mixed group that includes animal products and 
nuts. Apparently during this peak period people do have the means to purchase food de-
spite low incomes; but not only that: the food is also available in the duka's (small dry 
good stores). 
Table 32 Energy intake (subsistence) by survey round and food group (kcaVday/consumer unit) 
all jull nov/ feb! may/ sepl 
rounds aug '85 dec'85 mar'86 jun'86 oct'86 
cereals 578 811 659 469 162 790 
legumes 55 19 55 19 86 96 
roots, tubers etc. 116 82 108 114 190 85 
vegetables & fruits 44 48 51 19 74 30 
animal, fats, seeds, nuts 85 70 78 89 102 85 
other 1 0 1 0 1 1 
total =879 =1030 =953 =710 =616 = 1087 
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Table 33 Energy intake (purchases) by survey round and food group (kcaIlday/consumer unit) 
all juV TWV/ feb! rIUly/ sep/ 
rounds aug '85 dec '85 rIUlr'86 jun'86 oct'86 
cereals 1332 1137 1281 1486 1709 1046 
legumes 56 33 42 55 94 59 
roots, tubers etc 29 32 17 23 66 5 
vegetables & fruits 6 7 12 4 4 6 
animal, fats, oil seeds & nuts 173 165 216 147 182 155 
other 102 108 112 81 108 102 
total =1698 =1481 =1679 =1797 =2163 =1372 
Research areas 
There exist considerable differences between the research areas (Table 34). The three ar-
eas in K wale and one in Kilifi (CL5) have an energy intake above the overall average: 
CL4 in Kwale having the highest energy intake (2850 kcaVcu).38 In the remaining two 
areas in Kilifi (CL3/CL4) it is less than 2400 kcal or about 600 kcal below the required 
level. It was already mentioned that less than half of the total energy intake is contributed 
by subsistence crops but in this respect the areas also differ considerably. Consumption of 
subsistence food is highest in CL5-Kwale and CL4-Kilifi which agrees with the fact that 
these are the two areas with the highest degree of food self-sufficiency (p. 57). Similarly, 
the consumption of home-produced food is low in the areas with low food self-suffi-
ciency such as CL3-Kwale and CL5-Kilifi and reflected in the high pIs ratio.39 
Table 35 gives the results for energy intake in the respective areas at different times 
of the year. For all areas combined the average intake varies from 2458 kcal to 2780 kcal 
in different rounds, a range of 322 kcal. Seasonal fluctuations in energy intake can be 
quantified in various ways. The table firstly lists the range: the maximum difference be-
tween rounds. Secondly, the average (absolute) deviation per round from the mean energy 
intake over all rounds is given and this parameter will be used below in Chapters 5 and 6 
for purposes of analysis.40 
The maximum difference between rounds varies from 400 kcal in one area to 800 kcal 
in another. The average deviation varies from 130 kcal to 230 kcal for different areas. 
Table 34 Energy intake by research area and food origin (kcaIlcu; all rounds combined) @ 
All areas CL3-Kwale CL3-Kilifi CIA-Kwale CIA-Kilifi CLS-Kwale CLS-Ki/ifi 
kcal % kcal % kcal % kcal % kcal % kcal % kcal % 
subsistence 879 34 436 17 822 34 751 26 1121 48 1542 58 629 24 
purchased 1698 66 2176 83 1572 66 2110 74 1205 52 1116 42 2023 76 
total 2578100 2612100 2394100 2862100 2326100 2658100 2652100 
----- ... ------------------------------------------------ --------------------
pIs ratio 1.70 4.86 1.69 2.43 0.85 0.63 3.15 
@ Detailed results in Appendix 7-8 (p. 113). 
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Table 35 Energy intake by research area and survey round (kcallday/consumer unit) 
All areas Kwale Kiliji Kwale Kiliji Kwale Kiliji 
(N=274) CL3(46) CL3(49) CL4 (43) CL4(47) CL5 (44) CL5(45) 
------------------_ .. __ .. -----------------_ ....... _-_ ... -----------------_ ..... __ ........ -
ENERGY INTAKE 
jul/aug'85 
nov/dec'85 
feblmar'86 
may/jun'86 
seploct'86 
all rounds 
SEASONAL VARIATION 
range * 
average deviation ** 
2511 
2632 
2507 
2780 
2458 
·2578 
322 
103 
2262 
2710 
2493 
2926 
2670 
·2612 
664 
188 
* Maximum difference between rounds. 
2629 
2448 
2327 
2449 
2115 
·2394 
514 
138 
2765 
2916 
2383 
3210 
3033 
·2862 
827 
230 
** Average (absolute) deviation from the mean over five rounds. 
2236 
2600 
2387 
2585 
1821 
·2326 
779 
238 
2601 
2741 
2719 
2882 
2345 
·2658 
537 
147 
2574 
2400 
2770 
2701 
2816 
·2652 
416 
132 
The seasonal variation that occurs in the CL4 areas is greater than in the other areas, 
while the least variation occurs in the CL5 areas and CL3-Kilifi. The average deviation 
for all areas combined is 100 kcal, which is less than that for the individual research ar-
eas. This is because the seasonal fluctuations in different areas do not occur simultane-
ously, but differ in respect of the time of the year at which upward or downward swings 
occur so that the overall pattern will be attenuated. More insight is gained when the re-
sults for subsistence energy and purchased energy are analyzed separately. 
The average deviation over five rounds for energy from different origins is listed in 
Table 36. For energy from subsistence origin the lowest deviation occurs in CL3-Kwale 
which is the area with the lowest intake of energy from subsistence origin. The greatest 
deviation is 509 kcal in CL5-Kwale. For energy from purchased origin it is even higher, 
namely 644 kcal in CL4-Kilifi. Since the variations in total energy (Table 35) are consid-
erably smaller, this means that the variations in subsistence energy and purchased energy 
compensate each other. This is understandable from the nature of food consumption: 
households try to match total intakes to human requirements, which vary much less than 
food supply. If the two were to compensate each other perfectly their respective seasonal 
variation would be identical and no variation would occur in total energy intake. This, 
however, is not the case; which means that patterns in home energy and purchased energy 
do not cancel each other out completely. Still, across areas, the variations largely act in 
concert. 
Generally, when the variation in home energy is high, the variation in purchased en-
ergy is also high and vice versa. The variation in purchased energy is greater than that in 
home energy (with the exception of two areas), which is understandable in view of the 
earlier noted peak in total intake in May/June. Food purchases not only compensate for 
the lesser subsistence energy availabe at that time of the year but also make an increase in 
intake possible. 
Table 36 Variations in energy intake by researcb area and food origin @ 
(kcaIlday/consumer unit; average absolute deviation from the mean over five rounds) 
All Kwale Kiliji Kwale Kiliji 
Areas CD a..3 CIA CIA 
subsistence origin 173 112 152 142 484 
purchased origin 225 109 241 285 644 
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Kwale Kiliji 
a..5 a..s 
509 344 
602 240 
@ Detailed results by area and survey round on which the table is based are listed in Appendix 7-8 (p. 113). 
Seasonal variation in total intake in this case is driven by seasonal variations in en-
ergy intake from subsistence origin. The variation in subsistence energy will be higher in 
areas where intake of subsistence energy is high, as in the case of CL4-Kilifi and CL5-
Kwale, the areas with the highest degree of food self-sufficiency. In the first three areas 
- CL3-Kwale, CL3-Kilifi and CL4-Kwale - the seasonal variations in subsistence energy 
are lessened by higher cassava consumption during May-June.41 In CL5-Kilifi, where in-
take of subsistence energy is relatively low, the variation in subsistence energy is never-
theless high because no compensation by increased cassava consumption occurs. The 
variations in energy intake from purchased origin generally show the same pattern as 
subsistence energy, and are generally somewhat higher because of the peak in purchases 
in May/June. 
Agro-ecological zones 
The level of energy intake differs remarkably little between the three agro-ecological 
zones (Table 37). If any differences exist, they favour the households in the agro-ecologi-
cal zones with the lesser agricultural potential. When results are broken down by food 
origin greater differences emerge. The energy intake from subsistence production differs 
by about 450 kcal between CL3 and CL5. The figure is highest in the CL5 zone, which is 
mostly due to the results in the CL5-Kwale area. Similarly, the energy from purchased 
origin also shows considerable differences between zones, but this time in the other direc-
tion: 300 kcal greater in the CL3 zone and compensating the lower intake from subsis-
tence energy here. 
In all zones energy intake is highest in May-June, but the peak tends to be higher in 
the CL4 and CL5 zones, where most agricultural cultivation is going on at this time of the 
year. It is also true that the energy intake from subsistence origin at this time of the year 
is lowest in these two zones, conforming to the 'classical' seasonality scenario. The con-
sumption of energy of purchased origin is the greatest at this time of the year. The house-
holds in the CL3 zone, however, show a relatively flat pattern in which the seasonal 
variation in subsistence energy and purchased energy are low, particularly in CL3-Kwale 
as was already mentioned. The variation in total energy intake is also low in the CL5 
zone, but in this zone the variations in subsistence energy and purchased energy are 
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Table 37 Seasonal variations in energy Intake by agro-ecological zone (kca1lday/cu) @ 
TOTAL ENERGY 
CL3 CIA CL5 
SUBSIS. ORIGIN 
CL3 CIA CL5 
PURCHASED ORIGIN 
CL3 CIA CL5 
- ... _--------_ ..... _----- ...... _---------_ .. _-_ ......... _ .... -- ........... ----------------- ... ------
ENERGY INTAKE 
jul/aug'85 2455 2489 2587 553 1288 1253 1902 1201 1334 
nov/dec'85 2577 2757 2569 718 1060 1093 1859 1697 1476 
feblmar'86 2408 2386 2745 437 717 1001 1971 1669 1744 
may/jun'86 2675 2877 2793 654 428 774 2021 2449 2019 
seploct'86 2378 2413 2595 821 1215 1255 1557 1198 1340 
all rounds ·2499 ·2584 ·2658 ·637 ·942 ·1075 ·1862 ·1643 ·1583 
......... -- ... -_ ...... -- ... - ...... -- -_ .................. --_ ............... --_ ...... --- -_ ...... ---_ ...... -- -- -_ .... -- ... -- ....... -_ ............ 
SEASONAL VARIATION 
average deviation 102 186 89 113 295 150 123 354 239 
@ ·CL3=eoconut-cassava (N=95); ClA=cashewnut-cassava (N=90); CL5=livestock-millet zone (N=89). 
much higher; evidently they compensate each other. The greatest variation in all respects 
(total, subsistence, purchased energy) occurs in the CL4 zone. In the earlier report this 
was attributed to a greater involvement in crop cultivation in this zone requiring greater 
peaks in energy expenditure and energy consumption (Niemeijer et al. 1991). Further 
analysis, however, does not sustain this. The high variation in CL4 is due to the highest 
peak in energy intake in May-June occurring in CL4-Kwale (Table 35), but this is an area 
with a relatively low rate of food cultivation. Moreover in the CL4-Kilifi area, which 
does have a high rate of food cultivation, the May/June peak in energy intake is not much 
higher than average. 
Income class 
The total energy intake per day in the households in the lowest income category 
«shlOOO/cu) is about 300 kcaUcu lower than in the higher income categories (> 
sh2000/cu; Table 38). The second lowest income class also has a low energy intake. The 
contribution of subsistence foods does not vary greatly; from 26-38 per cent for the dif-
ferent income classes. The two lower income classes indeed have a slightly higher per-
centage of energy from subsistence origin than average, although it still remains below 40 
per cent of total energy intake. 
In all income classes, the peak food consumption is in May-June (except in the 
wealthiest class where it occurred in July-August) and at this time the differences be-
tween classes become even larger, 500 kcaUcu. The time of the lowest food consumption 
is less consistent but generally occurs in the period July-October and February-March, 
that is during the dry seasons. 
The figures for energy from subsistence origin reveal that the lowest income class 
tend to spread their consumption of subsistence foods evenly throughout the year. In 
combination with a lower intake level they are able to keep down their food purchases 
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Table 38 Seasonal variations In energy intake by income class (kcallday/consumer unit) @ 
ENERGY INTAKE 
juVaug'85 
nov/dec'85 
feblmar'86 
may!jun'86 
seploct'86 
all rounds 
TOTAL ENERGY 
leI 10 ICl 1C4 
2274 2542 2520 2895 
2361 2721 2917 2767 
2387 2495 2583 2670 
2508 2968 3019 2817 
2263 2337 2790 2685 
·2359 ·2613 ·27«; ·2767 
SEASONAL VARIATION 
avo deviation 72 186 171 71 
SUBSISTENCE ORIGIN 
leI 10 ICl 1C4 
1020 1162 7«; 1108 
882 1147 871 923 
684 726 629 808 
648 706 565 500 
1009 1142 1033 1194 
·849 0977 0773 o9Q7 
146 209 143 202 
PURCHASED ORIGIN 
leI 10 ICl 1C4 
1255 1379 1754 1787 
1479 1574 2046 1845 
1703 1769 1955 1862 
1859 2263 2455 2317 
1254 1195 1758 1491 
·1510 ·1636 ·1993 .1860 
217 304 206 183 
@ ICl: <1oooshlcu (N=101); IC2: 1000-1999 (N=68); IC3: 2000-2999 (N=47); IC4: >=3oooshlcu (N=59) 
most of the year. Only during the May-June period do they show an upsurge in intake 
from purchased energy. Households from IC2 show the greatest seasonal variation in en-
ergy intake from subsistence origin as well as purchased origin (although the latter is 
largely on account of an upward peak). The households in IC3 also have relatively low 
variations in subsistence energy and purchased energy, but in this group the variations do 
not compensate each other as in the lowest income group, and as a result the variation in 
total energy in IC3 is relatively high. In the highest income class seasonal variation in 
total energy intake is also low but this is achieved by other means. In this group food pur-
, chases are fairly constant over the year and vary the least of all groups. Because they can 
afford to do so they are less careful in spreading their subsistence consumption over the 
year which shows a fairly high variation, with the lowest food reserves in the May-June 
period. 
5.4 Conclusion 
Energy intake averaged 2580 kcal per consumer unit or about 87 per cent of the estimated 
requirements. Almost 80 per cent of the energy is from carbohydrates (mostly maize), 
and the diet is rather monotonous with a low energy density (low fat content). Only one-
third of the staple food consumption over the year is home-produced in origin and two-
thirds is purchased. This agrees with the low degree of food self-sufficiency earlier calcu-
lated from the production findings (p. 57). Maritim (1982) reported that expenses on 
maize in Coast Province in 1976-77 were higher than in all other provinces. This was 
confirmed in 1982 (CBS 1988). 
Seasonal variation in this case starts with variations in energy intake from subsistence 
origin when food stocks are progressively depleted. The variation in subsistence energy is 
higher in areas where consumption of subsistence energy is high and where cassava con-
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sumption is low. Food purchases are the main way to compensate for the decreasing 
maize stocks, and they were highest in May-June, during the long r.a,ins, even enabling an 
increase of energy intake during the cultivation season. 
In conclusion there are several findings that do not conform to the classical seasonal-
ity scenario. Most noteworthy is that there is no large energy deficit during the long rains. 
In the agro-ecological zones with the least agricultural potential energy intake levels were 
not lowest, neither were the seasonal fluctuations higher. While the households in the 
low-income class had the lowest energy intake, as expected, they did not show the high-
est variation because they succeed in spreading the consumption of their subsistence food 
more evenly than the other groups. The explanation for these contrary findings lies in the 
role of food purchases. Households in all zones and income classes depend to a large ex-
tent on income generation, which gives them an efficient coping mechanism allowing 
them, firstly, to preserve a large part of their food stocks throughout the year and, sec-
ondly, to purchase more food during the cultivation season when home stocks are running 
low. This agrees with observations by others that coping mechanisms consist increasingly 
of monetarization (Garine & Harrison 1988b). Whether the food purchased reaches all 
members of the household or whether the peak during the long rains is meant for the 
'workers' in the household is something that cannot be answered from the household es-
timates here. However, the findings in the next chapter in respect of weight gain of chil-
dren during that period suggest that they also receive their share. 
6 
Nutritional Status of Women and Children* 
6.1 Introduction 
Nutritional status was assessed for children between six months and ten years of age and 
the resident adult women who were the mothers of children in the survey. Women with-
out children or whose children were outside the age group mentioned were not included, 
and as a result this population consists mainly of women between 20 and 40 years of age 
(The exact number of subjects examined during the successive survey rounds are listed in 
Appendix 6). 
Measures of anthropometry included height, weight and age. For children under two 
years weights were measured with a Salter 235 scale (maximum 25 kg with an accuracy 
of 100 grs) and heights were measured in supine position on a wooden length board. For 
children under ten years weights were measured with a Teraillon digital scale (maximum 
135 kg with an accuracy of 200 grs) and heights were measured in upright position using 
microtoises fixed to a standing metal rod with a wooden footpiece. The same equipment 
was used for the adult women. The anthropometric data were checked by members of the 
research team during frequent field visits. When data collected in the field were inconsis-
tent (after comparison of weight, height and age) or when data collected in consecutive 
rounds were suspect, further field checks were made. Because records of birth registration 
were often missing, most age estimates were double-checked by members of the research 
* This chapter is a revised version of Niemeijer, Foeken & Klaver (1991, 37-47; 53-56; 58-77). 
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team during the second round. An effort was made to keep the number of missing data as 
small as possible by means of return visits. 
In the case of the adult women cross-sectional results are presented for each round. 
Average weight and height were calculated together with body mass index (BMI): the ra-
tio of body weight (kg) divided by squared height (m2). The women were classified in 
categories above and below the cut-off point of 18.5 kglm 2 which corresponds roughly to 
90% of desirable weight and which can be regarded as grade (1) of chronic energy defi-
ciency (FAO 1992). 
In the case of the children, the conventional indicators weight-for-age, height-for-age 
and weight-for-height were calculated using the NCHS tables (WHO 1983) and the cross-
sectional results for each round were presented in the original study report. In addition, 
for each child growth rates between two survey rounds were calculated, and they are ex-
pressed as average centimeters per month (height growth) and average grams per month 
(weight growth). Growth figures were obtained by taking the difference of observed val-
ues at consecutive visits to the household and dividing the result by the number of months 
of the interval. When a child was absent during a particular round growth figures were not 
calculated for the prior and following interval but the child's growth rates were included 
for other survey intervals for which they could be calculated. The age reported is the age 
at the beginning of the interval. 
6.2 Adult Women 
The average weight of all women is 48.0 kg and the average height is 153.6 cm (Table 
39). The average BMI is 20.3 and the percentage of women with indication of chronic 
energy deficiency (BMI<18.5; grade 1) averages 24.7 per cent throughout the year. These 
figures indicate women of relatively small posture who are also lean. The condition of the 
women is mostly stable throughout the year but in May-June there is an average weight 
loss of slightly more than 1 kg and a corresponding dip in BMI. Since these women were 
not reported to be more often ill at this time of the year the weight loss cannot be 
attributed to health factors. This time of the year is the period of planting and weeding 
during the long rains and as such the period of high labour requirements and high energy 
needs. Although the average weight loss is small, the percentage of women with chronic 
energy deficiency increases with 8-12 per cent. Quite a large number of women (30% in 
all) were apparently on the edge of chronic energy deficiency, although this is more an 
indication of poor conditions throughout the year than of a seasonal emergency. 
Table 39 also gives the measures of seasonal variation already used in the previous 
chapter: firstly, the maximum difference in BMI between rounds and, secondly, the aver-
age deviation in BMI per round from the mean over all rounds. The weight losses be-
tween rounds are not large; during the period May/June average weight is about 1.0 kg 
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Table 39 Adult women: anthropometry by survey round 
N weight (kg) height (em) BMI (kg/m2 )* %women** %women*** 
avo (s.d.) avo (s.d.) avo (s.d.) withCED reported ill 
-------------------------_ ....... ----- ... ------------- .. -------------------------
juVaug'85 344 
nov/dec'85 347 
feblmar'86 325 
may/jun'86 324 
sep/oct'86 314 
all rounds 
SEASONAL VARIATION 
maximum difference 
average deviation 
48.7 
47.9 
48.1 
47.1 
48.2 
048.0 
1.6 
0.38 
(7.1) 153.2 
(7.1) 153.3 
(7.3) 153.7 
(7.3) 153.8 
(7.2) 154.2 
(7.2) ·153.6 
(5.9) 
(5.9) 
(6.1) 
(6.0) 
(6.2) 
(6.0) 
']f).7 
']f).4 
']f).3 
19.9 
']f).2 
.']f).3 
0.8 
0.19 
(2.5) 
(2.5) 
(2.5) 
(2.5) 
(2.5) 
(2.5) 
19.5 48.3 
23.6 38.9 
24.6 33.2 
31.5 31.5 
24.5 32.5 
·24.7 037.1 
• see Appendix 9; •• grade 1: BMI<18.5; ••• reported ill for 3 days or more during the past 14 days. 
lower than in the immediately preceding and immediately following period. This is less 
than the weight losses that have been reported by others (p. 13) although the manners of 
calculation of the weight losses sometimes differ and are not always easy to compare. 
This, of course, was only to be expected after the previous findings that during the 
May/June period there is an increase in energy intake. 
Research areas 
The seasonal fluctuations in the BMI of mothers in the different study areas are shown in 
Table 40. In all areas there is a slight dip in weight in the period May/June but to different 
degrees. The largest seasonal variation occurs in CL5-Kwale. This is an area where food 
production is relatively high, and it is tempting to attribute the loss in weight (BMI) to the 
higher labour requirements because of crop cultivation. However, the women in the other 
area with high food crop cultivation (CL4-Kilifi) do not show such a large weight drop al-
though household food consumption in this area is not higher (p. 76). The difference can-
not be attributed to differences in labour demand either. In both areas the number of peo-
ple available for farm labour is nearly the same (p. 55), the acreage under food crops does 
not differ substantially (p. 54) and returns per acre are not different either (p. 60). No easy 
Table 40 Seasonal variation in nutritional status of adult women by research area @ 
CL3-Kwale CL3-Kilifi CL4-Kwale CL4-Kilifi CL5-Kwale CL5-Kilifi 
BMI, average all rounds 20.4 20.0 21.3 20.3 19.5 20.4 
max.difference 1.0 0.4 0.7 0.8 1.6 1.2 
average deviation 0.42 0.09 0.25 0.29 0.44 0.34 
@ Detailed results in Appendix 9 (p. 114). 
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explanation seems therefore available since there are no differences in income per con-
sumer unit between the two areas either. The next highest fluctuation occurs in CL3-
Kwale and this is the area with the lowest rate of maize cultivation. 
Agro-ecological zone 
A breakdown of results by agro-ecological zone (Table 41) shows firstly that the nutri-
tional status of the women in the CL3 and CL5 zones is slightly below that of the women 
in the CL4 area over the year. It is not quite clear why this should be so because food 
consumption (Le. energy intake) in the CL4 areas does not differ much from the other 
areas (p. 78), nor is household income per consumer unit very different from that in the 
other zones (p. 65). In all three zones, the lowest level of nutritional status is reached in 
May/June. The lowest BMI occurs in the CL5 zone and is brought about by a very low 
figure of 18.4 for the CL5-Kwale area (Appendix 9). 
The largest seasonal fluctuation occurs in CL5, the zone with the least agricultural po-
tential of the three agro-ecological zones, which is also the area with the comparatively 
lowest level of nutritional status as shown above. In that sense the results seem to con-
firm the expectation that the women under the harshest circumstances will be most af-
fected, although the fluctuations as such are modest 
Table 41 Seasonal variation in nutritional status of adult women by agro-ecological zone @ 
BMI, average all rounds 
average deviation 
CLl 
20.2 
0.21 
CIA 
20.7 
0.12 
CL5 
20.1 
0.31 
@ CL3=coconut-cassava; CL4=cashewnut-cassava; CL5=livestock-millet zone. 
Detailed results in Appendix 10 (p. 114). 
Income class 
Women in low-income households generally have lower weights than women in high-in-
come households (Table 42). In all income classes the lowest BMI during the year occurs 
in May-June, and it reaches the lowest level among women in income class 2 (IC2), fol-
lowed by the women from ICI and IC3 (Appendix 10). Surprisingly, the women in the 
lowest income class do not show a particularly poor condition at this time of the year. 
Closer inspection reveals that the women from different income classes cope with the sea-
sonallabour peak in different ways. The lowest income class can only afford a very mod-
est increase in household energy intake during that period. They also show hardly any 
drop in nutritional status at this time, which may mean that, unlike the women from the 
other income groups, they avoid the seasonal energy peak. This probably means that they 
limit their labour expenditure, which in tum will result in a low food production. And this 
may be one reason why they belong to the lowest income group, an example of the 
'energy trap' again pointed out recently by Latham (1993). Following this line of argu-
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ment the women from IC2 and IC3 work more on the land to realize a higher food pro-
duction, but they also have a higher food consumption during the cultivation period. The 
women from IC2 realize a higher food production than those from IC3 (p. 66), but they 
show less increase in energy intake during the cultivation season, which may explain the 
relatively higher weight loss among the women in IC2 than the women in IC3. The 
women from IC4 also work more on the land than women from ICl, judging from the 
higher food production in this group, and show a dip in BMI. But even at this time they 
stay above the average levels of the two lowest income groups during the rest of the year. 
It could be argued that the higher seasonality figures in the case of women from IC4 
have another meaning than those of women from IC2, since the former, on average, have 
a better nutritional status. If there are negative consequences from weight loss, the women 
from IC2 are more likely to suffer from them. 
Table 42 Seasonal variation in nutritional status of adult women by income class @ 
BMI, average all rounds 
average deviation per round 
ICI 
20.2 
0.12 
IC2 
19.9 
0.38 
IC3 
20.5 
0.26 
@ ICl: <1000 shleu; IC2: 1000-1999 shleu; IC3: 2000-2999 shleu; IC4: >=3000 shleu 
Detailed results in Appendix 10 (p. 114). 
6.3 Young Children 
General nutritional status 
IC4 
20.9 
0.34 
To start with, the nutritional condition of the children in Coast Province aged 6-59 
months, are compared with results from CBS-surveys held earlier in 1977, 1978, 1982 
and 1987 (Table 43). The CBS findings and the findings of this survey are generally in 
accordance. Height-for-age as main indicator of long-term growth stays just below 92 per 
cent, but there is a difference between the CBS surveys and our results in respect of 
weight-for-height. The percentage of wasted children is higher among the study popula-
tion. Since the percentage of children with low weights was consistent during five survey 
rounds there is no reason to doubt the present findings. In comparison with Kenya as a 
whole, the nutritional status of the children in the rural parts of Kwale and Kilifi is rather 
poor; the children in the two districts nearly always score lower. The percentage of 
stunted children (h-a<90) and wasted children (w-h<80) is much higher than the national 
figures, although the latest CBS survey of 1987 may perhaps indicate some improvement 
in respect of the latter. 
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Table 44 gives a breakdown for the total study population in different age groups. In 
respect of height status the differences between the age groups are minute, average 
height-for-age and the percentage of stunted children are virtually identical. This means 
that the older age groups give no indication of catch-up growth to compensate for deficits 
that have occurred at younger ages. In respect of weight status (weight-for-height and 
weight-for-age) the results for the middle age group seem slightly better than for the two 
other age groups, but the difference is small and most likely a chance variation. It can be 
noted though that the variation in weight-for-height in the youngest age group is greater 
than in the older age groups. Young children are more susceptible to various illness and 
are also more dependent on the care of their mothers. The youngest group, 6-23 months, 
has a higher percentage of wasted children, 9 per cent, which is double that in the older 
age groups. 
Information on the incidence of malnutrition at different times of the year is given in 
Table 45. In the two older age groups the incidence is fairly stable. Among the youngest 
children the percentage of malnourished children rises steadily to a peak of 8 per cent in 
June. Concordant is the fact that the younger children are reportedly more often ill than 
the older children. There is no confirmation, however, of a substantially higher incidence 
of illness during the rainy season in May/June among the youngest age group to explain 
the higher rate of malnutrition. It is not possible that a shortage of food as such is respon-
sible for this, because household food consumption was shown to increase at this time of 
the year. There is no indication that a poor condition of the mothers themselves is re-
sponsible either, because the weight loss of women is small. A possible reason is that 
women at this time of the year can give less attention to their youngest children because 
they are busy in the fields. Peters & Niemeijer (1987) have pointed to the relation be-
tween malnutrition and maternal behaviour in Coast Province. A study elsewhere in 
Kenya indeed reported a strong negative correlation between time spent on child care and 
time spent on food production, indicating that these two activities directly compete 
(Paolisso, Baksh & Thomas 1990). 
Table 45 llIness and malnutrition among young children by age group and survey round 
ILLNESS' MALNUTRTIlON •• 
6-23 24-59 60-119 6-23 24-59 60-119 
juVaug'85 59 46 32 4.0 3.6 4.9 
nov/dec'86 60 39 31 4.0 4.2 4.4 
feblmar'86 53 41 28 5.9 3.2 7.1 
may/jun'86 61 40 24 8.1 2.6 5.1 
sep/oct'86 54 39 23 7.4 3.5 4.2 
all rounds ·57 041 ·28 ·5.9 ·3.4 ·5.1 
* per cent children reported ill for 3 days or more during the past 14 days 
** per cent children with weight-for-age <60% (N-figures are listed in Appendix 6, p. 112). 
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Growth velocities 
The results discussed until now are cross-sectional in nature, but to analyse what may 
eventually tum out to be small seasonal differences it is more accurate to compare the 
measurements of individual children for different rounds. Since children are still in the 
process of growth which may be uneven in nature, the conventional anthropometric indi-
cators (height-for-age but in particular weight-for-height) are less suitable for the analysis 
of seasonal variations. Any changes in these indicators are difficult to interpret because of 
the interdependence of the two. 42 For that reason it is preferable to look at the growth 
rates of height and weight. 43 
In all three age groups height growth is at its maximum during the dry season, i.e. 
between December and February (Table 46). During this period, the average growth rate 
for children between six months and two years reaches a peak of 0.78 cm per month, 
children between two and five years old grow at a rate of 0.80 cm per month, and children 
between five and ten years old at a rate of 0.63 cm per month. For the older groups of 
children this is the only time of year when their height growth is above the reference 
value, but for the youngest children even this seasonal peak in length growth is still below 
normal growth for their age. 
At the time that height growth is at its maximum, weight growth is at its minimum 
and less than half the reference value. Maximum weight growth takes place between 
March and May, i.e. during the long rains, with growth rates of 173 grams per month for 
the age group of 6-23 months, 200 grams per month for the children between two and five 
years old, and 240 grams per month for the oldest children. Again, even during the peak 
growth the rate for the youngest children falls below standard annual growth rate. But 
what is striking is the way in which the patterns of height growth and weight growth 
differ. 
Table 46 Child growth velocities by age group and season 
HEIGlIT GROWTH· WEIGHT GROWTH·· 
6-23 24-59 60-119 6-23 24-59 60-119 
_________________________________________________ ............ _ .... _oo __ ..................... _---
aug>nov'85 
dec>feb'86 
mar>may'86 
jun>sep'86 
all rounds 
reference value ••• 
SEASONAL VARIATION 
maximum difference 
average deviation 
.64 .57 .45 
.78 .80 .63 
.72 .56 .43 
.62 .53 .48 
·.69 ·.61 ·.50 
1.20 .65 .50 
.16 .27 .20 
.06 (9%) .09 (15%) .07 (14%) 
167 124 102 
98 65 101 
173 202 241 
172 144 181 
·153 ·133 ·156 
260 160 225 
75 137 140 
27 (18%) 39 (29%) 55 (35%) 
* cm/month; ** grlmonth (N-figures are listed in Appendix 6, p. 112). 
*** Based on the incremenial growth tables of Baumgartner, Roche & Himes (1986). 
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The period of high weight growth is followed by a decreasing growth rate - leading to 
a minimum of 98, 64 and 101 grams per month, respectively - during the dry period prior 
to the long rains. During the long rains the child's weight growth is at its peak and coin-
cides with the high level of household energy intake shown earlier (p. 70). It is possible 
that the children above two years profit from the high level of household energy intake 
during that time of the year. The weight growth of the youngest children varies less with a 
minimum weight growth in the same period as the older children (December-February), 
but they do not fully follow the peak weight growth of the others in the following interval 
(March-May). 
Table 46 also gives the familiar measures of seasonal variation; in this case calculated 
for the acceleration and deceleration in growth velocity during the different intervals. 
These calculations reveal several things. Firstly, the variations in weight velocity are 
considerable: 27-50 gr variation or 18-35 per cent of the mean growth rate. The variations 
in height growth velocity are smaller: .06-.10 cm variation or 9-15 per cent. Secondly, the 
seasonal variations in growth velocity are much larger than the seasonal variations in BMI 
of the mothers that were reported in the previous section and that reach only one per cent 
of body weight. Thirdly, the seasonal variation in growth velocities are largest among the 
two older age groups and less among the youngest age group, which does not confirm the 
general expectation that youngest chil dren are most affected. 
Environmental factors 
This section examines whether the factors, earlier analyzed for the adult women, are re-
lated to the seasonal fluctuation in growth velocity of children. For purposes of this ana-
lyis, the two older age groups, 24-59 and 60-119 months were merged since they show 
similar fluctuations. The results for the younger age group differ and the number of chil-
dren in this group is too small to allow further analysis. Whatever differences will be 
found it is unlikely that they will still fit the seasonality scenario from which the study 
started. There is no seasonal drop in energy intake during the rainy season, neither is there 
an increase in child illness during that presumably critical period. There is also the pro 
Table 47 Seasonal variation in chUd growth velocities by research area (24-119 months) @ 
Kwale Kiliji Kwale Kiliji Kwale Kiliji 
CL3 CL3 a.A a.A a..5 (1.5 
---------------------------------_ ........... _ ... - .......... --- ... -------------------------
HEIGIIT average, all FOunds .56 
VELOCITY * max.difference .22 
average deviation .08 
WElGIIT average, all FOunds 170 
VELOCITY·* max.difference 112 
average deviation 36 
.55 
.35 
.12 
139 
89 
39 
.56 
.22 
.08 
150 
136 
51 
@ Detailed results in Appendix 11 (p.115); * cmlmonth; ** gr/month 
.56 
.25 
.08 
167 
265 
89 
.58 
.24 
.07 
125 
102 
30 
.49 
.23 
.00 
145 
216 
80 
90 
Table 48 Seasonal variations in child growth velocities by agro-ecological zone (24-119months) @ 
average, all rounds 
average deviation 
HEIGHT VELOCITY' 
CL3 CL4 CL5 
.55 .56 .53 
.10 .07 .06 
WEIGHT VELOCITY" 
CL3 CL4 CL5 
148 
38 
160 
66 
136 
57 
@ CL3=eoconut-cassava; CL4=cashewnut-eassava; CL5=livestock-millet zone. 
* cm/month; ** gr/month (Detailed results in Appendix 12-13; p. 116). 
nounced seasonal difference in time of the year when maximum height and weight growth 
occur. 
Results for the seasonal variations in growth by research area are presented in Table 
47. Regarding height growth the areas show little variation. The average growth rate dur-
ing the survey period was between .55 and .60 cm/month with the exception of CL5-Kilifi 
where it was slighly lower. There is also little difference in the extent of seasonal varia-
tion in height growth and CL5-Kilifi is no different from the other areas. The average 
weight growth showed greater differences between areas and was higher in CL3-Kwale 
and CL5-Kwale. The first is an area with a high household income and average energy 
intake, but the second area is characterised by relatively low incomes and low energy in-
take and shows a high degree of seasonal fluctuation. Another area with high seasonal 
fluctuation in weight growth is CL5-Kilifi. The latter area had a very low energy intake 
during the time when weight growth rate was low. The fluctuation in weight growth is 
noticeably less in the two CL3 areas. 
The results by agro-ecological zone are presented in Table 48. Children in different 
agro-ecological zones do not show any differences in respect of average height growth, 
but the observed average weight growth in CL5 is slightly below the other zones for un-
known reasons. The seasonal variations do not show a consistent pattern: the variations in 
height growth are largest in CL3, the variations in weight are largest in CL4 and CL5. In 
regards of both these factors it is also true that the yearly pattern shows some inconsisten-
cies and it is likely that we are not dealing with systematic trends (Appendix 12-13). 
The results analysed by income class are more consistent (Table 49). There are no dif-
ferences in growth rates between children from different income classes. The average 
weight growth and the average height growth are about the same in all income categories, 
Table 49 Seasonal variation in child growth velocities by income class (24-119 months) @ 
average, all rounds 
average deviation 
HEIGHT VELOCITY' 
ICl ICl IC3 IC4 
.54 
.11 
.57 
.06 
.51 
.04 
.57 
.06 
WEIGHT VELOCITY" 
ICl ICl IC3 IC4 
147 142 157 144 
58 40 60 22 
@ ICl: <1000 shleu; IC2: 1000-1999 shleu; IC3: 2000-2999 shleu; IC4: >=3000 shleu. 
• em/month; •• gr/month; (Detailed results in Appendix 12-13; p. 116). 
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despite the differences in energy intake that exist between low- and high-income house-
holds (p. 79). The pattern of growth is also quite similar. In all income classes the largest 
growth in height occurs during the dry season: between December and February a height 
spurt occurs, while during the rest of the year height growth remains on a substantially 
lower level. During the long rains, in the period March-May, weight growth accelerates 
and in the two high income groups continues in June-September. 
The relationship between household income and the seasonal variations that occur in 
weight and height growth is more pronounced. Children in the highest income class show 
an average degree of seasonality regarding height growth and a low degree regarding 
weight growth. Children in the middle income classes show a low variation in height 
growth but have a larger seasonality in weight growth. It is the children in the lowest in-
come groups who are most pronounced in their seasonal variations, in that both height 
and weight growth show large fluctuations. Apparently, these children grow unevenly 
through the year. It is possible that large seasonal variations in weight growth and height 
growth, when they occur differentially, can lead a child into at-risk conditions (Payne 
1989). However, this is not confirmed by examination of the incidence of malnourished 
children, which only indicates that there are fewer malnourished children in IC4 (the 
number of children with w-a<60 is 4.4%, 5.8%, 5.5% and 1.3% respectively). To test 
precisely how often children fall below this weight level more observations during the 
course of the year are needed than were collected. A recent study in Mali also failed to 
find seasonal change in the prevalence of children at risk despite the presence of seasonal 
variations in growth velocity (Adams 1994). Nevertheless, since the annual growth rates 
that are realized by the children in the lowest income class are not below those of the 
other income classes, there are no indications that the greater seasonal fluctuation results 
in any negative effects in the long run. 
6.4 Conclusion 
The seasonal fluctuation in weight among this group of women is, on average, small. No 
systematic differences were found to exist in this respect between agro-ecological zones 
because of the coping by means of food purchases. Even though energy intake is greater 
in high-income households, this does not prevent a slight decrease in the women's nutri-
tional condition during the rainy season in May-June. Rather surprisingly, the women of 
low-income households showed least seasonal fluctuation in BMI, even though or per-
haps because they had the lowest level of food consumption. 
In general, the nutritional condition of the children in Kwale and Kilifi Districts is 
poor. Compared with Kenya as a whole, the percentage of stunted children under five is 
almost twice as high. There was a slight seasonal increase in malnutrition among the 
youngest age group, 6-24 months, during the months of May/June. Among the other age 
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groups there was little variation in incidence of malnutrition. All three age groups, how-
ever, showed large variations in growth velocities which were quite consistent among the 
two older age groups. Weight growth was highest between the third and the fourth survey 
rounds, i.e. between March and May 1986, namely during the period of the long rains, 
which is unlike what 'was expected from the general literature on seasonality. The 
strongest height growth took place a few months earlier between the second and the third 
survey round, i.e. during the dry season. 
Payne (1989) has recently reminded us of the earlier research during the 1920-30s on 
seasonal growth in children in western countries. Here also seasonal changes in growth 
rates were reported with weight growth and height growth having different phases. 
Recently, attention has again been drawn to the irregular nature of child growth. Since 
growth occurs in spurts, a child may actually be growing in length for only 5-10 per cent 
of the time. In Europe, children are known to gain more height in the spring and more 
weight in the autumn. It is still a question to what degree the variation is innate and to 
what degree it is determined by seasonal factors such as food availability, disease or pos-
sibly sunlight (Waterlow 1994). The magnitude of the fluctuation, the synchronicity be-
tween the two and possible interaction are not yet clearly established, certainly not among 
children in tropical countries. Clinical findings tend to support the notion that weight gain 
precedes height gain. Some observations indicate that bone growth may occur at the ex-
pense of soft tissue growth, in such a way that the body becomes temporarily leaner 
(decreasing weight-for-height) while it grows in length (increasing height-for-age). An 
explanation may lie in two directions: the relationship can be conceived as (i) comple-
mentarity and/or (ii) competition. Complementarity exists if a certain amount of energy 
and nutrients have to be accumulated before a spurt in bone growth can occur, while the 
latter would enlarge the space available for body stores to be accumulated subsequently. 
Competition between bone ans soft tissues may also playa role (for instance, competition 
for sulphate). Whatever interpretation prevails, the question would still remain how length 
growth is regulated. Hormones and hormonal growth factors undoubtedly play a role, 
physical activity may act as a stimulus for bone growth, while it is also possible that a 
biological clock is involved. 
Interaction between weight growth and height growth can take the form of a kind of 
'time management' by the body: doing tasks in batches leading to increased efficiency. An 
increase in body weight leads both to an increase in basal metabolic rate and to an in-
crease in expenditure for moving a larger body during physical activity. A growing indi-
vidual can save some energy by retarding weight growth compared to height growth dur-
ing a growth spurt. While weight may subsidize height growth in this way, the reverse is 
not possible. This implies that when there is a stress on body mass, a decrease in relative 
weight (weight-for-height) will occur. In the end, however, stress will also compete with 
any subsidy for height growth and after some time growth retardation in height ensues. 
This sequence of events is widely accepted. It has led to the speculation that on the posi-
tive end of the spectrum (active growth), it is weight growth that regulates height growth, 
93 
"as if there were a bag which has to be filled up before it can increase in size" (Waterlow 
1994, S73). Results from nutritional rehabilitation studies seem to point in this direction. 
For instance, in earlier work on intervention in child nutrition elsewhere in Kenya it was 
found that malnourished children with a low weight-for-height generally recovered 
weight more and height less than controls from a normal population (Hoorweg & 
Niemeijer 1989). The children in better condition (w-h>85) showed greater height gains 
and lesser weight gains. Walker & Golden (1988), in tum, report that malnourished, 
stunted children in Jamaica show greater length growth during recovery. In Nepal weight 
and height gains were related in different ways to initial weight-for-height: among chil-
dren who were initially wasted there was very little height gain, but maximal weight gain; 
while children with a better weight-for-height did grow well in height but not in weight 
(Costello 1989). 
In the absence of control groups, statistical artefacts may also playa role. Firstly, 
there is 'regression to the mean', meaning that those who are low in weight at the start 
tend to be less low on second measurement, and those who start high tend to become less 
high. Secondly, measurement errors in height may have contributed to the apparent 
positive correlation between height gain and weight. Individuals who appeared wasted 
due to a positively biased height reading would tend to have an underestimated length 
increment and vice-versa. Haaga (n.d.) have shown this to occur in cross-sectional 
studies, but it may equally apply to longitudinal data. 
As for the results of the present study: the opposed seasonality of weight and height 
growth stands out. This is consistent with the notion that even normal growth is not a reg-
ular process but an irregular one. But this also makes it difficult to separate variation due 
to negative external factors from natural biological variation. Nevertheless, meaningful 
information can still be drawn from differences between subgroups within the existing 
material. The fluctuations in weight growth are relatively larger than in height growth and 
they are of lesser magnitude among the youngest children and largest among the oldest 
age group. The growth figures and seasonal growth fluctuations do not indicate consistent 
differences among children from different agro-ecological zones. The average weight 
growth and height growth of the children is also the same for different income categories. 
However, among the children from different income classes the growth fluctuations dif-
fer. In the relatively prosperous households, the children grow quite evenly throughout 
the year, but in the very poor households, both weight growth and height growth are very 
uneven indeed and in this way these children are possibly more at risk although this was 
not studied in detail. 
Another interesting finding is that the peak in height growth seems to precede rather 
than follow the peak in weight growth. The peak height growth occurs in December-
February, followed by a weight spurt in March-May while in the period May-November 
the growth rates for both weight and height are relatively modest. It seems unlikely that a 
child will increase in weight and that the height spurt will only follow half a year later. 
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This calls into question whether the model of the 'bag which has to be filled up' can really 
be the whole explanation. 
In view of this lack of clarity on the mechanisms of growth we can only speculate 
about the role of external factors such as seasonal illness, food intake or possibly sunlight. 
There is no seasonal pattern of illness that can be related to either the weight or the height 
spurt or the absence thereof, although the illness information was not detailed enough to 
be definite about this. As regards food intake, the weight spurt occurs at the time when 
household energy intake is higher than during the rest of the year. Perhaps, the children 
benefited from the high household energy intakes, although it is not certain that this extra 
food did in fact reach them, because it is presumably meant for the 'workers'. Household 
energy intake increases with 200 kcaVcu, which amounts to 100 kcal for a child, aged 2-5 
years. Such a modest increase in energy intake could theoretically support an extra weight 
gain of 135 gr, which compares with an increase in weight velocity of 138 gr during the 
months of March-May compared with December-February.44 As regards the last factor 
that was suggested: in Europe, spring is a time with more sunlight and autumn a time of 
less sunlight. The seasons in the Kenya Coast are very sunny and dry in December-
February when the height spurt occurs and rainy and often clouded in March-May when 
the weight spurt occurs. Further research is needed to address these issues but it is impor-
tant to know that at anyone time either height or weight lags relatively behind the other 
and that often one is being com pensated as a matter of course. 
7 
Discussion 
Traditionally, the Mijikenda did cope with seasonal food shortages or famines in many 
ways: collecting wild plants, hunting, collecting and selling forest products, trading, and 
with the help of social networks and exchange with neighbouring tribes. In particular, 
trade was an important element in the Mijikenda economy, and it took three forms: firstly, 
the usual exchange of surplusses - like grains, palm wine, clay pits, salt, and livestock 
- for necessary goods produced by others; secondly, the sale of forest products, with or 
without processing; and thirdly, acting as middlemen in the long-distance trade between 
the interior and the coastal towns. During the nineteenth century, many Digo, Duruma, 
Rabai and Giriama traders participated in the ivory trade and became quite wealthy. 
Gradually, however, the Mijikenda lost their profitable middlemen position, first to 
Kamba, later to Arab and Swahili, and finally to English and Indian traders. The comple-
tion of the Uganda railway (1901) ended the caravan trade completely. 
But other forms of trade went on, at least for some time. In good years, the Mijikenda 
were able to produce important maize surplusses with which the coastal towns were fed. In 
poor years, which occurred on average once a decade, forest products were exchanged for 
grains which the Swahili traders imported from other places along the East Mrican coast. 
Over the past century, however, opportunities in both agriculture and trade have seriously 
declined. Hunting and the ivory trade were forbidden by the colonial government. The col-
lection of forest products like copal, orchilla and wild rubber was regulated and later be-
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came unprofitable because of falling prices. Grain exports declined as well, partly due to 
natural causes (droughts, floods, locusts) between 1925 and 1937, partly due to falling 
prices in this period, but also because of trade regulations by the government (quality con-
trol, cheap railway and shipping rates for maize from the white settler areas). In fact, only 
two rewarding items were left open to the Mijikenda, copra and palm wine, although this 
trade was also troubled by government regulations. It explains why, since the 1920s, the 
distribution of coconut palms in the two districts has expanded enormously and why many 
people migrated from the drier areas in the hinterland to the coconut zones. Finally, heavy 
hut taxes (especially from 1921 onwards), that had to be paid shortly after the harvest, 
forced many Mijikenda to sell maize when prices were low and to buy maize for food later 
on when prices were high. 
The results of these and other developments have been that the two districts are unable 
to feed themselves, despite the expansion of cassava production since the 1940s and the 
growing importance of rice, which can be grown on wet land unsuitable for maize. By the 
early 1980s, 50,000 tons of maize had to be imported yearly into Kilifi District alone from 
other parts of the country (MENR 1984a). This equalled about half of the total require-
ments or 100 kg per head of the population (Waaijenberg 1994). 
In most of Sub-Sahara Africa, farmers have been incorporated in the money economy 
to a greater or lesser extent. Ready cash is needed for school fees, clothes, housing as well 
as certain food items such as tea, sugar and cooking fat, not to mention various lUXUry 
items. In the case of Coast Province, as we have seen, substantial amounts of money are 
furthermore required for food purchases, because of the structural deficits in food produc-
tion. Sales of cash crops and livestock products are one way of earning an income, off-
farm employment another. 
Households seek a balance between their resource base on the one hand and their con-
sumption needs on the other. In terms of nutrition, this means that the level of food con-
sumption is determined by the demand for food on the one hand and the supply of food on 
the other. The demand for food is a function of the physical needs and fluctuates along with 
the amount of labour to be done. Labour requirements during the agricultural cycle are an 
important cause of these fluctuations and since agricultural labour is mainly done by women 
(especially food production), women are usually expected to show the largest fluctuations 
regarding food requirements. The supply of food is determined by two factors: the house-
hold's own food production and the amount of food that can be bought. The latter is a 
function of the monetary income that can be realized. 
7.1 Resource Management 
Successive surveys reveal a declining importance of farming in the districts and a growing 
importance of wage employment, although agriculture still remains an important component 
of the local economy. Agriculture requires access to land and in this respect there did exist 
traditional mechanisms to spread risk. One is the local practice of cultivating different plots 
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of land in different areas, often in different agro-ecological zones. This reduces the risk 
from unreliable rainfall and also offers the opportunity to spread labour more evenly 
throughout the year. In the locations studied in this report we have found little evidence of 
this practice. Most people had their lands within one hour walking distance and there were 
few seasonal movements of households to other locations. In long-settled areas such as the 
Kaloleni area in Kilifi District, a system of land-lending existed previously by which the 
'lender' was permitted to use the land in return for some symbolic payment. However, 
"with increasing monetization and market penetration, this mode of diversification has 
come under increasing strain; the economic value of such exchanges is increasingly 
emphasized, their social function discounted" (Geist 1981,108). 
Subsistence crops 
Maize is the primary staple food grown in the region. It outranks by far sorghum and mil-
let, which are more drought-resistant and were traditionally grown, but which have become 
less popular for various reasons. Efforts to reintroduce these crops have met with little suc-
cess until now. Another crop is cassava. Among the Digo cassava used to be the main sta-
ple but it has also been relegated to a lesser position than maize. In many parts of Africa 
cassava serves to overcome periodic food shortages, either during the annual season of 
food shortage or during relatively dry years. The results of the present survey, however, 
indicate that even during the cultivation season when maize stocks are low, households 
tend to rely on buying maize more than on consuming their cassava crop, much of which is 
left in the ground. Nonetheless, the food is there in quantity. Some tree crops like coconuts 
and cashewnuts may also serve as a 'hungry season' crop; particularly coconuts because 
these can be harvested all year round. During the last decades, the function of the tree crops 
has shifted from secondary food crop towards cash crop, but in a way this has the same 
purpose namely to enable food purchases. 
Modem cultivation methods will help to increase food production. Improved varieties 
of maize like Coast Composite and Pioneer Hybrid have been introduced long ago. Higher 
inputs (like tractor or ox-ploughing, fertilisers, seeds of improved varieties, plant protec-
tion methods, etc.) lead to much higher yields but also to higher risks and very few small-
holders have adopted them. Geist (1981, 170) already noted that in Coast Province small-
holders "perform strikingly poorly, illuminating the low productivity in food production". 
Furthermore, there is little difference between the various ecological zones: the major input 
remains labour. 
Cash crops 
The main cash crops are coconut palms, cashew trees and fruit trees, but altogether they ac-
count for only ten per cent of the average household income. Also the development 
prospects of cash crops were not good, widespread cutting down of cashew trees was 
reported at the time because of poor payments to farmers. A fruit processing plant that was 
started in Mtwapa around 1988 soon ran into problems. The coconut palm still acts "as a 
buffer in the otherwise insecure economy of the Mijikenda, ( ... ) because of the reliable 
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yield of a variety of products which are in continuous demand for home consumption and 
sale ( ... )" but the annual income per palm tends to be low (Waaijenberg 1994,236). 
Nevertheless tree crops remain a potential asset and can also serve as a means of redis-
tribution. Trees are mortgageable, Le. the rights to the produce from trees can be loaned by 
the owners in exchange for some symbolic rental. This practice was not only widespread in 
the Arab coconut plantations in the coastal strip after slave labour was abolished, but also 
among the farmers in the African hinterland. In the southern part of Kilifi District, coconut 
and doum palms have traditionally been mortgaged by the Giriama as part of the indigenous 
mechanisms for spreading risks. But land tenure reform and commodization have discour-
aged the separate ownership of land and trees (Ciekawy 1988). 
Livestock 
Mixed farming is also a form of adaptation, rearing livestock in addition to crop cultivation. 
Especially in the drier zones, keeping livestock was traditionally an important means of ex-
istence because it constitutes an asset to overcome periods of food shortages. Most of the 
local cattle are found in the hinterland under traditional rangeland and husbandry systems. 
Borrowing cattle and its corollary, the fielding out of cattle with relatives and friends, 
seems to be a common practice, and this form of spreading risks via social relations is not 
without significance. The caretakers can generally use the milk for own consumption. 
When the owner needs one or more cows, for instance to pay for school fees or a marriage 
expenses, they are returned. In the hilly range nearer to the coast and in the coastal plain 
there are fewer cattle and the occasional herd is small in size. Most of the improved dairy 
cattle are found here, mainly on medium and large-scale farms. Smallholders in the coastal 
region tend to sell milk directly to households, shops (local) hotels and through hawkers. 
Studies indicate that milk production and consumption levels are low (CBS 1981b;1983). 
Recent attempts at stimulating commercial small-scale dairy production have been success-
ful to some extent, but both the farmers involved and their customers belong to the better-
off households in the district and this form of milk production does not appear to be of 
great importance for the poorer segments of the population (Hoorweg & Leegwater Lp.). 
Employment 
According to official statistics, employment opportunities in the region are limited, and 
Waaijenberg (1987) was of the opinion that during the 1980s it became increasingly diffi-
cult for individual households to find off-farm employment. Employment opportunities 
also depend on the skills that workers have to offer. Educational levels in Coast Province, 
however, are lower than in other parts of the country (CBS 1994) and there is no reason to 
expect that the situation is different in respect of specific job training. Nevertheless, suc-
cessive surveys reveal a growing importance of wage employment. In 1981/82 salaries and 
wages contributed 45 per cent and 43 per cent of the average household income in Kwale 
and Kilifi, respectively (CBS 1988). The results of the present survey give even higher 
figures, namely that, on average, off-farm employment accounts for 60 per cent of the 
99 
household income. Most households have some income from agriculture; only 26 per cent 
reported no income from off-farm employment 
Many wage labourers work in Mombasa or elsewhere in the coastal strip in the hotel ar-
eas, or in towns like Kilifi and Malindi, and live away from their homes. Only people from 
areas with good transport connections can commute to their work and live on the farm. 
Women often work for other farmers, especially in land preparation and weeding. The 
contribution of remittances from family members who are living elsewhere but who are still 
considered as members of the household was not investigated in this survey; but its esti-
mated contribution to household income is modest, less than ten per cent (CBS 1988). 
To achieve a balance between food supply and consumption the whole year round, rural 
households generally prefer to utilize diverse resources. To counter the risks inherent in 
agriculture one or more household members will seek wage employment of some kind. In 
tum, cultivation of cash crops safeguards against unemployment and subsistence crops may 
ease food expenses. The actual resource mix is decided by internal factors such as land 
ownership and available labour and external factors such as agro-ecological conditions and 
employment opportunities. Emphasis on crop cultivation demands access to land, high 
labour inputs and hard work during the cultivation season, and carries risks because of cli-
matic uncertainties. Emphasis on employment demands that at least some household mem-
bers have skills that are wanted on the labour market More in general, it requires sufficient 
employment opportunities which are sometimes themselves seasonal in nature and also 
carry risks in the form of fluctuations in wage levels but also in price levels of foods. 
7.2 Seasonality in Nutrition 
In short, the classical seasonality scenario is as follows. At the end of the dry season and 
during the rainy season food stocks are running low, food prices increase and food con-
sumption decreases. During the rainy season the food energy needs of people are higher 
because of heavy work in the fields. At the same time the exposure to disease is high be-
cause of the wet conditions. Since women do most of the agricultural cultivation and chil-
dren are most vulnerable to disease, the nutritional status of these groups will go down. 
When the harvest is in there is a peak in food consumption to compensate for the previous 
losses and nutritional status recovers. In the present study, however, the results do not fit 
this scenario. Although food stocks were indeed lowest at this time of the year, the 
'average' household managed to purchase sufficient food so that the household energy in-
take even showed an increase during the long rains and no consumption peak in the harvest 
season. 
There is obviously good reason for this differing pattern. The seasonal fluctuations de-
scribed in many studies often concern subsistence farmers, i.e. farmers who are not in a 
position to buy the food that is needed when own stocks are depleted. Under such circum-
stances it is rational for farmers to increase food consumption in the immediate post-harvest 
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period, so as to quickly fill their body's energy reserves that were depleted by the combina-
tion of low food intake and high physical activity in the previous growing season. The food 
thus consumed is then safe from food storage losses as occur in the granary. In so doing 
they also make sure that their body weight is maximal at the start of the next growing sea-
son (Payne 1989). This strategy involves a strong seasonal fluctuation of body weight. 
Recent evidence has shown that this pattern is far from universal in rural areas of develop-
ing countries. In some areas, physical activity may be rather evenly spread throughout the 
year, thus attenuating the effects of a seasonally low food availability (Ferro-Luzzi 1990). 
There are also situations where food intake does not follow the seasonal fluctuation of food 
availability, but rather goes hand in hand with variations in energy expenditure. The latter 
case is thought to occur in a situation where there exist increased opportunities for filling 
the gaps of the household farm production calendar, either with improved varieties of food 
or cash crops or with off-farm employment and where, for example, there is no evidence of 
post-harvest feasting (Payne (1989) gives the example of the Myanmar in Burma). It is to 
be expected that this relationship is even stronger when a large proportion of the food is 
actually bought. Regarding the present study, this would explain why in May-June, when 
stocks are low and labour needs are high, energy intakes are high as well, while in July-
October, when stocks are high, energy intakes are low. It would also fit with the small in-
crease in consumption during the short rains in November, when energy requirements 
again rise for some farmers. 
As a result it is not surprising that variations in the nutritional status of adult women do 
not conform to expectations. The present survey measured changes among adult women 
with young children, who can be expected to have the heaviest work load because of the 
combination of agricultural cultivation, domestic chores and the care for young children. 
Although these women showed a dip in BMI during the rainy months, the weight loss in-
curred was small, on average only one kilo. There is no reason to suspect that the increase 
in household food consumption does not reach the women. Therefore, the loss indicates 
that the increase in household food intake at this time of the year is not sufficient to meet the 
higher energy requirements. The deficit, however, appears to be small because only minor 
losses in nutritional status occur. Under certain conditions, among certain groups of 
women the weight loss was higher, as we have seen. 
The nutritional condition and physical development of children depends to an important 
extent on household food consumption and health conditions. The average household en-
ergy intake is below the estimated requirements. The health situation in Coast Province is 
also unfavourable judging, for instance, from the high prevalence of malaria. As a result, 
the nutritional condition of the children in Coast Province is poor. Compared with Kenya as 
a whole, the percentage of under-fives who are stunted is almost twice as high. 
As among the adult women, the seasonal variations in nutritional status of children, in 
particular weight-for-height, did not conform to expected variations. The prevalence of 
malnutrition shows a consistent seasonal pattern in only one age group. Among the 
youngest children, aged 6-23 months, the percentage of malnourished children started to 
increase in February-March '86, reached a peak in May-June and was still high in October-
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November, probably because the earlier affected children were still recovering at that time. 
In other age groups, however, patterns were less clear. All children showed seasonal pat-
terns in growth, but they were timed differently for weight and for height and did not con-
form to the expected seasonality pattern. Height growth was at a maximum during the first 
months of the dry season, the period December-February. At the time that height growth 
was high, weight growth was low. The maximum weight growth occurred during the 
months March-May, the period of the long rains, and this is quite contrary to what was ex-
pected. The acceleration in height growth occurred at a time when the incidence of infec-
tious disease tends to be low and weight growth accelerates at a time when household food 
consumption is highest, but it is not possible to establish direct connections between these 
diverse phenomena. It is quite logical that weight growth follows height growth spurts or 
vice versa - the one necessarily following on the other. 
7.3 Determinants of Seasonality 
Several factors were mentioned in Chapter 2 that are expected to determine the degree to 
which the adverse effects of climatic seasonality are felt and the type(s) of coping mecha-
nisms that can be used. These factors are: the dryness of the climate, the form of productive 
organization, household income level and individual characteristics. 
Climate 
The hypothesis that climatic seasonality tends to be stronger as annual precipitation is 
lower, was not confirmed in the case of Coast Province. There appears to be no correlation 
between mean annual rainfall on the one hand and the (climatic) seasonality index on the 
other (Foeken 1994). That does not alter the fact, however, that with the same degree of 
rainfall variability, in drier areas rainfall will be less than the critical level for agriCUlture 
more often than in wetter areas. In other words, rain-fed farming in the former areas is 
more risky than in the latter. And although a poor harvest as such is something else than 
seasonal food shortages, a poor harvest in one year can easily lead to more seasonal stress 
than what is 'normally' experienced in the year thereafter. The study revealed no relation 
between annual precipitation and variability in food consumption or nutritional status. 
Absolute levels as well as fluctuations in energy intake and in the women's weight-for-
height did not decrease as the climate was drier. 
Productive organization 
Although the households in all six areas are integrated in the monetary economy, the extent 
to which they depend on a money income is not the same. For the households in the rural 
coast areas the choice is between two main strategies: farming and wage employment. The 
farmers in the CL3 zone near the coast can grow a range of food and cash crops, with fairly 
good yield potentials. Crop choices of the farmers in the CL5 zone are more restricted and 
yield potentials are less. In the latter zone, prospects for livestock rearing are fairly good, 
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although 35 per cent of the households did not own any livestock. It was expected that 
coping mechanisms in the drier areas would differ a great deal from the other areas. The 
study revealed, however, that traditional coping mechanisms in the agronomic and social 
sphere have to a large extent given way to economic mechanisms in the form of wage em-
ployment, thus confirming what was earlier noted by Garine & Harrison (1988b). The bal-
ance between the different types of strategies, agriculture vs. wage employment, is to an 
important extent determined by two factors that have little to do with climatic conditions, 
but rather with the availability of off-farm employment and the amount of labour in the 
household. The two areas that differ most in this respect, the CL3 and CL5 locations in 
Kwale District, which were studied by Oosten (1989) in detail, are examples. In the CL3 
location subsistence farming is marginal: on average, only 17 per cent of the households' 
energy intake was derived from home production. Sixty percent of the adult men and 25 per 
cent of the adult women were engaged in some type of non-farm activity. As a result, 75 
per cent of the average household income came from these activities. In the CL5 area the 
latter figure was much lower (36%), mainly due to the low participation rate in off-farm 
activities (35% of the adult men and none of the women). Compared with the other areas, 
subsistence farming was quite important: 58 per cent of the energy intake was home-
produced. Nevertheless, the levels of food consumption between the areas differed little. 
Household income 
Although it is generally assumed that household income is an important determinant for 
seasonality, the present study shows that the relationship between this factor on the one 
hand and food consumption and nutritional condition on the other is not straightforward. 
Energy intake (and protein intake as well) was indeed low in the poorer households but en-
ergy and protein intake in the lowest income group were comparatively stable throughout 
the year. Chambers et al. (1979) have called seasonality firstly a problem of the poor and 
powerless. The present study does not confirm this except in a roundabout way, and there 
are two reasons for this. Firstly, because of the availability of food that can be purchased 
households are able to realize an energy intake that is more or less synchronous with vary-
ing energy needs. Secondly, the seasonality in energy intake therefore takes the form of a 
peak during the cultivation season, rather than a dip due to low intake levels. Still, it is true 
that the poor households show the lowest peak in energy intake during the cultivation sea-
son, and it is tempting to hypothesize that this will result in a low level of agricultural pro-
duction, in combination with a lack of other income sources. Agricultural returns in this 
group were indeed low. Women in the lowest income group also showed a relatively low 
nutritional status throughout the year compared with the two highest income classes. In that 
sense one could consider this group "to be trapped in a circle of malnutrition and low activ-
ity" (Gill 1991, 48). 
The income level of the household had no clear impact on the average growth level -
both weight and height growth - of the children, but it did have a relation with the sea-
sonal fluctuations of their growth. Children in the high-income households had a low de-
gree of seasonality regarding both weight growth and height growth, compared with the 
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children in the low-income households. The latter children showed an unstable growth pat-
tern, both in weight and in height, although there is no proof that these unstable growth 
patterns carry dangers because the average growth over the whole period of study is not 
different. 
Age and gender 
Generally it is postulated that women and young children will show the greatest seasonal 
variations in nutritional status. Women, because in Sub-Sahara Africa they do most of the 
work involved in food cultivation and because of conditions inherent in motherhood, 
namely pregnancy and breastfeeding which make high demands on her body. Children, be-
cause they are most vulnerable and more prone to infectious diseases. The present study did 
not focus on these aspects in particular. No attempt was made to measure individual food 
consumption which would have been necessary to address these issues, but the results for 
nutritional status offer some partial insights. 
The nutritional status of women fluctuated only modestly. Even at the time of agricul-
tural cultivation the loss in BMI is not large, and less than reported in other studies, which 
can only mean that a substantial part of the higher energy consumption during this season 
indeed goes to the adult women. These results are the more convincing because the women 
studied were mostly in the range of 20-39 years - child bearing age. Data on adult men 
were not collected in this case, but there are findings under very different conditions in 
Benin among a remote rural population largely without off-farm income, where larger 
weight losses occurred. In that study the men showed equal if not greater weight loss than 
the women during the cultivation season (Liere et al. 1994). 
The seasonal fluctuation in growth velocity of young children are comparatively larger 
than the fluctuations in BMI that occur among the adult women, although they could not be 
directly related to fluctuations in food consumption. There were differences in velocity 
fluctuations among children from different age groups, with the children over five years of 
age showing larger fluctiations in weight and height growth than younger children, particu-
larly children below two years of age. These differences occur independently of the growth 
standards for the different age groups. However, as already mentioned, the meaning of the 
fluctuations in growth velocity are unclear and require further study. 
7.4 Implications 
The main revelation of this study is the low levt:!l of seasonal fluctuations in total caloric in-
take and the minor seasonal fluctuations in nutritional status. In this part of the country -
which is relatively dry, has a low degree of food self-sufficiency and where households 
have low income levels - profound seasonal hardship could certainly be expected. 
However, households manage to purchase sufficient food to cover the diminishing food 
stocks from the previous harvest. During the season of crop cultivation the caloric energy 
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intake in all groups even increases, although probably somewhat less than the heavy labour 
at this time of the year would require. 
This can only be so if, firstly, there is a sufficiently fine marketing network through 
which maize is distributed and if, secondly, food prices do not rise to such an extent that 
they become unaffordallie by local households. At the time, maize pricing and maize 
movements were officially regulated by the Kenyan Government. Food prices were kept 
low for many years and maize movements were the responsibility of the National Cereals 
and Produce Board and its appointed wholesalers. This system received many criticisms 
over the years because, it was argued, it strained food supply and raised prices artificially 
in areas such as the coastal districts (Meilink 1985; 1987; Gordon & Spooner 1992). These 
negative effects, however, seem not to have played a significant role in the study areas at 
the time, because most households were able to purchase sufficient food to compensate the 
decreasing food stocks despite low income levels. Local duka's were indeed provisioned 
by wholesalers with small pick-ups, and although food prices did increase during the rainy 
season, prices did not become exorbitant. The liberalization policy that was implemented 
since then was generally expected to lead to better food distribution by private wholesalers, 
but also to higher maize prices. Consumer maize prices did indeed rise strongly since 1992 
(GOK 1993; 1994b), and it is important to find out what has actually happened in the areas 
under these conditions. 
In two recent policy papers the Kenya Government has again emphasized the need for 
food self-sufficiency in basic staples and the importance of household food security (GOK 
1994a; 1994b). It is unlikely that food self-sufficiency can be realized in the coastal areas 
and it can even be questioned whether this would be desirable given the soil and climate 
conditions and the resulting high costs. The climatic conditions do not assure sufficient 
maize harvests every year, or even nearly every year, and the second main staple, cassava, 
is clearly no longer preferred by the population. This is not to say that food production 
cannot be increased. There are indications that productivity in certain areas of the coastal 
plain stays behind because of the competition from off-farm employment. The seminar that 
was organized with district personnel to discuss several studies came up with many rec-
ommendations to improve agricultural production, notably concerning the introduction of 
drought-resistent crops, improved support by extension services and greater access to agri-
cultural inputs.45 
The sessional papers rightly link food security closely with income from cash crops and 
employment. Where in other parts of the country cash crops yield considerable incomes, 
for the coastal households food security depends to a large extent on food purchases that 
will have to be sustained by income from employment. This dependence on food pur-
chases, however, means that any serious distortion in food supply or food prices can seri-
ously upset the balance, because they cannot easily be compensated by subsistence cultiva-
tion or extra employment. Greer & Thorbecke (1986, 136) already reported out that the 
coast population are large net purchasers of maize who will experience "real income losses 
from a rise in the price of maize". In order to raise the general standard of living in this part 
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of the country, a strong policy directed towards increasing off-farm employment, especially 
in the so-called informal sector, is necessary. 
As regards the influence of environmental factors, little difference was found to exist 
between agro-ecological zones, neither in household income, food consumption, nutritional 
status nor in seasonal variations that occur in the latter two. Earlier studies have tried to link 
nutrition with agro-ecological conditions but usually with little success (CBS 1979b; Haaga 
et al. 1986). At least, within the coastal region, the targeting of specific zones for income 
and nutrition measures will not be effective. This is also indicated by the large differences 
that occur between areas within the same agro-ecological zones. Income class is a more im-
portant factor for targeting purposes. The low-income households show little seasonal 
variation but also show a low energy intake during cultivation time, which raises concerns 
about the ability of this group to put sufficient effort into food cultivation - a possible 
'energy trap'. Particularly, since poor households generally have to depend more on sub-
sistence production. This is certainly a reason to aim at increases in food production, al-
though the possible measures that can be stimulated are limited because households can 
usually not afford to purchase the necessary farm inputs. 
It can be concluded that the population in the two districts have developed fairly suc-
cessful strategies to cope with diminishing food stocks at the end of the year, despite the 
fact that household income levels are generally low, that a large percentage of households 
falls below poverty levels, that household energy intake is not above that of peasant small-
holders elsewhere in Kenya, and that the nutritional status of children is below that in other 
districts. The potential for increasing agricultural production remains limited, given soil and 
climatic conditions. Future development policy and efforts to promote food security should 
consider wage employment an important priority. 
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Appendix 2 
Research areas 
The study was carried out in two districts, Kwale and Kilifi, covering three agro-ecological 
zones, namely the coconut-cassava, cashewnut-cassava and livestock-millet zone. One research 
location was selected in each zone in each district: six research locations altogether. 
CL3: Coconut-cassava zone 
The CL3 area in Kwale (Bongwe) is situated about 25 km south of Mombasa, inland from 
Diani Beach, a tourist area with many hotels. By coastal standards, conditions in this area are 
favourable: soils are fairly fertile, there is substantial rainfall, with a dense cover of coconut 
palms and fruit trees. Moreover, there are employment opportunities in trade, in the nearby 
tourist hotels and in Mombasa which is easily reached with public transport. The local 
population is of Digo origin and of Islamic religion. The counterpart area in Kilifi District 
(Chiluiu) is situated inland, in the hilly landscape near the township of Kaloleni with a mostly 
Chonyi population. Here also, conditions for cultivation are relatively favourable and the 
population density is quite high. Farmers in this area used to produce and sell considerable 
amounts of palm wine, until these sales were officially banned. Employment opportunities are 
few, Mombasa lies at about 50 km distance, but can be reached along a tarmac road. 
CIA: Cashewnut-cassava zone 
The research area in Kwale (Mwatate) is situated about 25 km north-west of Mombasa near 
the trunk road to Nairobi, a few kilometres past Mazeras. This area is less fertile and has less 
tree cover (mostly cashewnut trees but also batches of coconut palms). With good road 
connections, workers are able to commute to Mombasa, boarding matatus early in the 
morning and returning late in the afternoon or in the evening. The population is a mixture of 
the indigenous Duruma and later immigrants. The corresponding area in Kilifi District 
(Kitsoeni), has similar ecological conditions, with many cashewnut trees as a main 
characteristic but also coconuts in the higher part. This area is situated along the murram road 
connecting Kaloleni with Kilifi, at middle distance from the two towns. The population is 
mostly Kauma. Matatus, the bustling signs of economic activity, are relatively few and people 
have to depend on busses for transport. 
CL5: Livestock-millet zone 
The CL5 area in Kwale (Kibandaongo) is situated halfway along the road connecting Mazeras 
with Kinango. Tree vegetation is scattered and found in clusters on the rain side of hilltops. 
Overall, the area is dry with limited potential for crop cultivation and potential for extensive 
livestock rearing. The population is of Duruma origin, lives scattered, communications are 
difficult, distances large, while busses pass only twice a day through the area on their way to 
Mombasa or Kwale town respectively. The CL5 area in Kilifi (Mikamini) is even more remote. 
The population is mainly of Giriama origin. The landscape is less hilly than at Kibandaongo 
and the tree cover is even less. This is the "hinterland", where living conditions are harsh and 
livestock is the dominant factor in agriculture. The place is dry, windy and remote and can be 
reached either from Kilifi town or from Mariakani with busses that leave only twice a day. 
The murram roads become impassable after heavy rainfall. Employment opportunities are 
few and daily commution to urban centres such as Mombasa or Kilifi is not feasible. 
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Appendix 3 
Survey procedures 
For each research area, a map was available from the Central Bureau of Statistics· identifying 
about 150 households in a sub-area. The study sample consisted of every third household in 
the mapped area, i.e. 50 households in each area. Households without any land were ex-
cluded. This nearly always concerned people such as teachers and agricultural workers who 
had rented rooms/houses in the areas. 
A household was defined as a group of people who reside together under a roof or under 
several roofs within a single compound, who are answerable to the same head and share a 
common source of food. In some of the research locations, this meant that the size of the 
household might go up to twenty, because of the prevailing extended families. In one case the 
total number reached forty-seven. Household members can be either resident, part-time 
resident or non-resident. Full-time residents are persons taking one or more meals from the 
household kitchen on a daily basis. Part-time residents are persons who normally live in the 
compound but who are or have been absent for an uninterrupted period of two weeks or 
more during the three months prior to the interview. Non-resident members are members of 
the household who are staying elsewhere for reasons of employment, education or otherwise, 
but who return regularly, and keep economic ties with the household. 
Preparations for the fieldwork started in April 1985. The research locations were selected, the 
research outline was completed and the study was introduced to the local authorities. 
Preliminary questionnaires were drafted. 
Enumerators were recruited from the respective locations with the help of the Mombasa 
Office of the Central Bureau of Statistics. The twelve enumerators eventually selected were 
young people (eleven men and one woman) between the ages of 18 and 25 years, who had 
completed at least four years of secondary education. The training of the enumerators took 
place during May 1985 and covered the necessary aspects of interviewing, recording and 
coding. Special attention was given to the recording of food preparation and dietary recall. 
Training and trial interviews were conducted at Mtwapa Farmers' Training Centre and Mtwapa 
Settlement Scheme as well as the home areas of the trainees. The final interview schedule was 
developed concurrently with the training of enumerators. A refresher training course was 
given before the start of the second survey round. 
In order to make appointments for interviews with individual households, compounds were 
visited the day before the planned visit. All interviews were conducted in the local vernacular 
(in a few cases Swahili was used when the respondents belonged to a non-local ethnic group). 
Completed interview schedules were checked twice weekly by supervisors and senior staff. In 
order to complete missing data, compounds were revisited if necessary. 
* We wish to thank the staff of the Central Bureau of Statistics who had done the actual mapping for their 
own survey purposes, for their permission to make use of the survey maps and the sample lists. 
112 
Appendix 4 Households and household members by residency and research area (N) 
Total (%) Kwale Kilifi Kwale Kilifi Kwale Kilifi 
CL3 CL3 CL4 CL4 CL5 CL5 
------------------ .. ----------------------_ .. - ... - ... ----------------_ .............. ---
Households 297 50 50 48 50 49 50 
---------_ .... __ ... _-----_ ...... --------------------_ ... _------------------------
full-time residents 2314 (87) 279 458 289 375 331 582 
part-time residents 107 (4) 9 8 11 2 10 67 
non-residents 229 (9) 11 71 21 54 23 49 
total =2650 (100) =299 =537 =321 =431 =364 =698 
Appendix 5 Full-time residents by age group and research area (N) 
Total (%) Kwale Kilifi Kwale Kilifi Kwale Kilifi 
CL3 CL3 CL4 CL4 CL5 CL5 
00-09 years 871 (38) 92 181 110 146 134 208 
10-19 years 565 (24) 64 116 65 93 65 162 
20-29 years 306 (13) 46 48 38 45 53 76 
30-39 years 241 (10) 33 45 37 27 41 58 
40-59 years 237 (10) 38 47 24 46 29 53 
60+ years 94 (4) 6 21 15 18 9 25 
total =2314 (100) =279 =458 =289 =375 =331 =582 
Appendix 6 
Number of observations for anthropometric measurements by age group and survey 
round 
A. Adult women juVaug'85 
<19 years 16 
20-29 years 154 
30-39 years 121 
40-59 years 44 
unknown 9 
total =344 
B. Young children * juVaug'85 
6-23 months 126 
24-59 months 248 
60-119 months 386 
total =760 
* Number of observations for each round 
novldec'85 
17 
151 
117 
42 
20 
=347 
nov/dec'85 
126 
283 
389 
=798 
jeblmar'86 
15 
152 
107 
38 
13 
=325 
jeblmar'86 
119 
281 
382 
=782 
may/jun'86 
18 
151 
103 
37 
15 
=324 
may/jun'86 
124 
272 
390 
=786 
seploct'86 
19 
141 
102 
40 
12 
=314 
seploct'86 
136 
232 
382 
=750 
c. Young children * aug-nov'85 dec1eb'86 mar-may'86 jun-sep'86 
6-23 months 114 107 109 114 
24-59 months 227 253 257 242 
60-119 months 351 351 351 348 
total =692 =711 =717 =704 
* Number of children with observations in two subsequent rounds (needed to calculate growth velocities) 
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Chapter 2 
1 See Chambers, Longhurst & Pacey 1981; AMREF 1982; Longhurst 1986a; Garine & 
Harrison 1988a; Sahn 1989; Foeken & Hartog 1990. 
2 Besides climate-induced seasonal patterns, other annual cycles also influence life in local 
communities. Perhaps the most well-known example is the great annual fast of the Islamic 
calendar, Ramadan: When Ramadan coincides with the peak in agricultural labour, this 
may influence labour supply and, consequently, production (Gill 1991). External inter-
ventions, such as the policies of national governments or the activities of non-governmen-
tal organisations, have their own rhythms, too; rhythms that may coincide or collide with 
the dimensions of the climatic seasonal pattern. Examples are the fluctuations in govern-
ment spending (I.e., the financial year of the government) and the school calendar (Dietz 
1990). 
3 People often sow or plant on the same fields as used during the long rains, so that no land 
clearing has to be done. Also, because of the smaller amount of rainfall there is less 
weeding to be done. 
4 See Bradley 1981; Chambers et al. 1979; Rowland et al. 1981; White 1986. 
5 Waddy (1981) gives the example of cerebrospinal meningitis (CSM) in north-west Ghana. 
CSM is an epidemic disease caused by an organism which spreads via the respiratory 
route. The organism concerned (meningococcus) can survive for only very little time in 
moist air and is killed by ultraviolet light. CSM is therefore spread during the dry season, 
from one person to another in dark, interior conditions. In former times people had no 
blankets, and in the cold nights of the dry season, they slept close together to keep warm. 
A slight rise in the level of living, however, reduced the incidence of CSM considerably. 
The development of a money economy, just enough to enable a man to buy blankets to 
keep his family warm at night, was enough to demote CSM from its former status. 
6 See Messer 1989; Apeldoorn 1981; Longhurst 1986b; Jiggins 1986; Dietz 1987. 
7 An informative study on coping mechanisms in Kenya is that by Dietz (1987) on the 
semi-arid district of West-Pokot. The Pokot traditionally lived a pastoralist way of life, 
many of them are cultivators as well and they avail of a wide range of adaptations to crisis 
situations. Although the study focuses on periods of sustained dryness and not on sea-
sonal food shortages, many of the mechanisms described by the author can be found 
among the seasonal measures described in the present text. 
8 Different kinds of adaptation exist in the demographic and in the magical sphere. 
In societies where food supply varies widely and where acute food shortages may occur 
any year, it is important to keep human populations small ........ there is evidence that 
African nomadic pastoralists in general have low rates of natural increase compared to 
neighbouring farming people, and that these are due to low birth and death rates ( ... ). 
These differences ( ... ) seem to be the result of social regulation of the demographic pro-
cesses. ( ... ) in various African pastoral societies, such practices as generation grading 
coupled with a ban on child bearing in the junior grades, late marriages, and post-natal 
sexual abstinence are found. There is suggestion that Somali-pastoralists practice sexual 
abstinence during the dry season and in drought years" (Swift 1981, 85). Evidently, such 
brakes on population growth may keep population size low in relation to resources, and 
could ease conditions at the time of the lean season. 
Garine & Koppert (1988) describe magical practices related to the soil and the crops 
growing in it. Another example comes from the Kenya Coast. In describing soil man-
agement practices, Oosten (1989) notes that "Not all farmers see the application of ma-
nure or fertilizer as a necessity for soil conservation. According to Mijikenda traditions, 
there are other methods to guarantee soil fertility and to protect the fields against theft, 
witchcraft, evil eye, diseases and pests. Such methods are, for example, the burying of 
certain medicines (plants and roots) in the soil, or the placing of a magic stick in one of 
the corners of the field. Such a custom, executed by a local medicine man, is believed to 
be more effective than the application of manure or fertilizer." 
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9 There are also other constraints, however, since compared to men, women are usually less 
educated, possess less bargaining power, have less access to resources, fewer contacts with 
bureaucrats, as well as more restricted access to credit and training facilities. See Tellegen 
1993. 
10 See Reardon, Matlon & Delgado 1988; Reardon & Matlon 1989; Matlon & Kristjanson 
n.d. 
Chapter 3 
11 See Beinum et al. 1985; Carlsen 1980; Floor 1981; Jaetzold & Schmidt 1983; Schreurs 
1982; Waaijenberg & Salim 1983; Waaijenberg 1994. 
12 At the time, the total cattle population in Kilifi District was estimated at about 213,000 
head, of which 13,000 of improved breeds (MOA 1986). 
Chapter 4 
13 For the analysis of survey findings at household level, it is important to standardize 
household size. The most common way is a straight count of the number of household 
members, which means that each member receives an equal weight. For certain (e.g. de-
mographic) purposes, this is quite appropriate. 
For other purposes, however, a weighted summation is needed because the requirements 
of household members differ from each other. For example, the food consumption of a 
child is less than that of an adult, but this is also true for other needs: shelter, clothing, 
transport, etc. An approximation of the relative needs is offered by a physiological 
weighting, namely according to the nutritional requirements of individual household 
members. This incorporates various biological characteristics: age, sex, physiological sta-
tus and physical activity level and it offers a fair approximation of overall requirements, 
also because food consumption forms a large part of overall consumption. 
Weighting in this way is known by the term 'consumer units'. One consumer unit (cu) is 
equal to a reference adult male. The reference adult male of 20-29 years of age is esti-
mated to need 2960 kcal per day. All other individuals are expressed as a ratio of this unit 
(adult male equivalents) on the basis of their estimated nutritional requirements. For the 
calculation of these requirements the international recommendations were used 
(WHOIFAO 1985). Further assumptions that were made in order to fit the reference stan-
dards to the circumstances in Coast Province concerned body size, pregnancy and lacta-
tion, activity patterns and disease. The energy requirements of the various age and sex 
groups, expressed in terms of consumer units, are as follows: 
age male female age male female 
Oyr 0.3cu 0.3eu S-IOyr 0.7cu 0.7eu 
lyr O.4cu 0.4cu 11-16yr O.Scu 0.7eu 
2-4yr 0.5eu 0.5cu 17-19yr 0.geu 0.7cu 
5-7yr O.6cu 0.6cu 20-29yr 1.Ocu O.Seu 
age 
30-39yr 
40-59yr 
6Oyr+ 
male 
1.Ocu 
O.9cu 
0.7eu 
female 
O.Scu 
0.7eu 
O.6cu 
14 Production of annual crops, tree crops and perennials was assessed by means of inter-
views. The acreage planted or the number of plants were recorded together with the 
quantities harvested and crop sales during the period under review. Herd composition and 
livestock turn-over were similarly recorded, notably the number of poultry, goats, sheep 
and cattle that were added or deleted from the existing herd; together with estimates of 
milk and egg production and milk sales. Further items concerned crop cultivation prac-
tices and livestock management. 
15 Some of the results are presented in the forms of ratios, such as the number of rooms/ 
house, the child/adult ratio and various indicators per consumer unit. There are two pos-
sible ways of calculating these ratios: a) by calculating the ratio for each household (e.g. 
rooms/house) and subsequently calculating the average of the ratio over all households; 
and b) by separately summing the two individual factors in the ratio over all households, 
subsequently dividing the totals on each other. The two methods can give quite different 
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results for the same data set. The discrepancy between the two methods tends to be larger 
when the factor used as the divisor in the ratio has a large standard deviation. 
In this monograph the first method has mostly been used since we are primarily con-
cerned with characteristics of the average household. The second method was used, how-
ever, in the case of certain agro-ecological factors and is indicated in the tables as area 
ratio. 
16 Under the definitions used in this survey households or part-households cultivating and 
living elsewhere were not considered part of the sample. A few households reported own-
ership of holdings elsewhere, notably in the settlement schemes in the coastal strip, which 
explains some slight anomalies in the data later on (for example, the recorded presence of 
certain types of trees in unsuitable areas such as Mikarnini). 
17 For purposes of calculating the available farm labour, each adult, aged 17-60 years and 
full-time resident, was counted as one farm labour equivalent. Children, aged 11-16 years 
and not schooling, were counted as 0.5 equivalent; elderly people over 60 years also 
counted as 0.5 equivalent. Persons with off-farm employment were not counted, unless 
not employed full-time, in which case they were counted partly as farm labour. The pe-
riod concerned was rnid-1985 to mid-1986. 
Since this calculation also includes people and time ordinarily devoted to domestic and 
social activities, the figures necessarily give overestimates of actual labour input in agri-
culture and as such underestimates of the returns for agricultural labour. 
18 Meteorological data were available for Kilifi District (Meteorological Department, 
Nairobi, and MOA 1986). According to Oosten (1989, 49; 72), the situation in Kwale was 
about the same. In Kibandaongo (CL5), "both the long rains and the short rains of 1985 
were below average", while in Bongwe (CL3), "both the long rains and the short rains of 
1985 have been regarded by seven households as enough and by eight households as too 
little for a reasonable harvest". This might indicate that in 1985 the rainfall situation in the 
coastal belt was better than in the hinterland, if compared with 'normal' years. 
19 The level of food self-sufficiency was calculated for households on the basis of the fol-
lowing foodcrops: cereals, beans, cassava and bananas (in the case of CL3-Kwale, bananas 
were counted partly because in that area they are also sold as a cash crop). 
For each of these crops, the total yield of the harvests of the long rains of 1985 and the 
short rains of 1985/86 (in kg) was estimated and multiplied by a certain percentage in or-
der to obtain the net yield, i.e. the edible portion (90, 100, 85 and 67 per cent for cereals, 
beans, cassava and bananas, respectively). 
These figures were multiplied with the respective caloric values per kilogram (3400 for 
cereals and beans, 1530 for cassava and 1100 for bananas) and added. For each house-
hold, this figure was divided by the average number of consumer units, thus obtaining the 
annual staple food production (in kcal) per consumer unit. 
Energy requirements per consumer unit were estimated to be 2960 kcal per day, and it 
was assumed that 75% of this amount is generally provided by staple foods, i.e. 2220 
kcal. per day or 810,300 kcal. per consumer unit per year (This assumption was later 
corroborated by the actual results. The contribution of the staple foods equalled 2166 
kcal, being 84% of the actual intake and 73% of the estimated requirements). 
The degree of food self-sufficiency was calculated by expressing the annual food pro-
duction/cu as a percentage of the staple energy requirements. 
20 As regards cassava, the food self-sufficiency calculations are not based on the number of 
plants harvested but on the number of plants reportedly cultivated. It was assumed that 
cassava plants have a growth period of 15.3 months and that, on average, they produce a 
harvested weight of 1 kg. This weight is much lower than the potential weight of an indi-
vidual plant cultivated and harvested under optimal conditions. Usually, however, only a 
fraction of the cassava planted will be used for own consumption, thus reducing the aver-
age (harvested) weight per plant as counted in the field. It has already been mentioned 
that crop yields further suffer as a result of infections by the mosaic virus. Cassava is 
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often used as a reserve food, and when food shortages do occur, the crop will often be 
harvested before being fully mature. Usually this is not the case and the remainder of the 
crop may be left in the fields or sold for factory processing. The latter is done at a later 
stage and at a much lower price than the cereal equivalent prices used in this report. 
When alternative calculations are made in which the estimated weight per cassava plant is 
doubled - 2 kg - the degree of food self-sufficiency still remains below 60 per cent 
(see figures below): 
food self-suffy. 
h.holds < 50% 
Total 
57% 
58% 
CL3-KwaleCL3-Kiliji CIA-Kwale CIA-Kiliji CLS-Kwale CL5-Kilifi 
61% 42% 54% 89% 81% 15% 
52% 70% 52% 46% 31 % 96% 
More than half the households remain unable to provide half of the household energy re-
quirement. The overall trends for the areas also remain the same, except for CL3-Kwale 
where farmers have large numbers of cassava plants in the fields. Data on the actual con-
tribution of cassava to daily food consumption are presented in Chapter 5. 
21 The value of the food crop production was estimated by using a price of sh.4/- for one kg 
of harvested cereals (consumer price), cassava and bananas for home consumption 
(converted into cereal equivalents according to caloric values), and sh.8/- for one kg of 
harvested beans. 
The value of the cash crop production was determined by estimating the monetary in-
come from the sales of the produce of trees with a commercial value (in the case of CL3-
Kwale commercial bananas were also included). 
The value of livestock rearing consists of two elements: a) the income from the sales of 
poultry and milk (the latter was corrected for "caretaker", in the sense that it concerned 
only milk from cattle that was taken care of by one of the household members or by 
hired labour); and b) the increase of the value of cattle and goats/sheep through repro-
duction. 
In the case of two variables a maximum value was determined to prevent serious distor-
tions in the mean values: sh.3,200/cu for the value of annual food crops (cereals and 
beans); and sh.2,OOO/cu for tree crops. 
22 Other sources confirm this high figure. The Agricultural Production Survey of 1986/87 
reported that in Kwale and Kilifi only 60-65 per cent of farm-holders were resident on 
their holdings; the lowest figures for all districts in Kenya and comparing with a national 
average of nearly 90 per cent resident farm-holders (CBS 1989). 
23 Information was collected on three types of casual labour: casual labour in town, casual 
labour at estates/plantations and local casual labour in the rural areas. In the earlier reports 
the income of the latter kind was analysed separately but in this monograph is included 
under casual labour. 
24 In the case of full-time residents the total wage salary was included in the household in-
come; in the case of part-time residents 75 per cent of the salaries was included; and for 
non-residents 25 per cent of the salary. 
25 This is higher than the returns for labour in agriculture by more than a factor 4 (p. 60). 
Such a comparison, however, is deceptive for the reasons explained in note 17 above, nev-
ertheless it is safe to say that sizeable differences exist. 
26 The exchange rate for the Kenya shilling in 1985 was 1 US$= 16sh. 
27 CBS (1988) carried out the Rural Household Budget Survey in 1981182 and reported av-
erage monthly incomes (cash and kind) of sh.937lhousehold in Kwale and sh.6631 
household in Kilififfana RiverlLamu. Aggregated, this amounts to a household income of 
sh.800/month or sh.9,600/year. This compares with our estimate of sh.lO,025Iyear. The 
two figures are conveniently close but leave the rate of inflation unaccounted for and also 
overlook differences in research methodology. 
The average rate of inflation for the 4 years between 1981/82 and 1985/86 can be esti-
mated at 14 per cent annually, on the basis of the Nairobi consumer prices index. The 
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CBS reported income for 1981182 recalculated at 1985/86 prices therefore amounts to 
sh.16,128/year (1.68*9,600). 
A second correction is necessary because in the present survey the incomes of wage earn-
ers were corrected for residency (note 24), something which was not done for the CBS 
survey. If the total wages of all off-farm employment, recorded during the present survey, 
are included unweighted in the household incomes, the average household income in-
creases to sh.15,727/year. This is within 2% of the above CBS figure, corrected for infla-
tion. 
CBS (1988) reported that household incomes in Kilifi are lower than in Kwale District. 
When the present survey results are aggregated by district household incomes are higher 
in Kilifi District. However, closer inspection reveals that this is the result of the larger 
household size in Kilifi particularly by the high household incomes in CL5-Kilifi which 
has an extremely large household size. Otherwise, household incomes in the CL3 and CL4 
areas in Kilifi were below those in the corresponding Kwale areas. When corrected for 
household size, the income per consumer unit shows the opposite effect namely that it is 
higher in Kwale District: sh.2155/cu vs. 1670/cu. As a consequence the percentage of 
households below the food poverty line is larger in Kilifi than in Kwale District, namely 
45 vs. 28 per cent. 
28 The Food Poverty Une was defined as the annual household income needed to purchase 
the amount of calories required to meet the minimum nutritional needs of household 
members and was calculated at sh.990/cu (rounded at sh.1 ,ooO/cu). The calculation 
method used is derived from that of the Fifth World Food Survey (FAO 1987). 
The minumum nutritional needs are defined as the need at minimal bodily function at 
minimum body weight. Minimum body weight was pegged at 54.3kg (=90 per cent of 
average weight). The basic metabolic rate corresponding with this weight is 1510 calories, 
multiplied by a factor 1.4 to allow for mimimal activities (not including exercise or work), 
results in an estimate of 2115 kcallcu/day or 772,000 kcallcu/year. 
Assuming a food package that consists for 75 per cent of cereals (at sh.4Ikg) and for 25 
per cent of other foods (at sh.6Ikg) and a caloric value of 3,500 kcallkg results in an esti-
mated cost of sh.990/cu (772,000/3,500 * 4.5). 
In an analysis of data from the Integrated Rural Survey of 1974175, using slightly higher 
caloric requirements (2250 kcalladult-equivalent) but based on data from only 64 house-
holds, the Food Poverty Une in Coast Province was calculated at sh.3311adult-equivalent 
(Greer & Thorbecke 1986, 39). The average inflation rate for the decade 1976-1985 can 
be estimated at 12.5 pert cent annually, on the basis of the Nairobi consumer price index. 
Recalculated at 1985/86 prices this results in a figure of sh.l,070/adult-equivalent for the 
earlier CBS-survey, which compares with a figure of sh.990/cu used in the present survey. 
The Food Poverty Une is a quite different concept from that of food self-sufficiency ex-
plained in note 19 above. Food self-sufficiency refers to the food production of a house-
hold in terms of staple foods (which are assumed to account for 75 per cent of the rec-
ommended daily intake needed for a normal healthy and active existence, 2960 kcal). 
The Food Poverty Une refers to the 'purchasing power' of a household necessary to as-
sure a minimum energy supply for daily survival with minimum activity (calculated at 
2115 kcallday). 
29 Further analysis gave no indication that households with wage incomes do invest in 
farming in order to realize higher farm production. The value of cash crops and livestock 
did not increase consistently with wage income (Table 50). Neither did food crop 
production show a consistent increase with wage income. In fact, groups with similar wage 
income levels showed quite different farm incomes, which indicates the presence of 
households with quite different household economies at similar income levels. 
123 
Table 50 Value of Agricultural Production by Wage Income 
wage class N wage income Joodcrops cash crops & livestock 
-499 132 115 522 198 
500-999 43 704 461 182 
1000-1499 28 1195 577 455 
1500-2499 36 1956 351 336 
2500-3499 32 2954 481 230 
3500+ 26 5032 439 249 
(all figures, except N, in shleu) 
Chapter 5 
30 In 1986, Ramadan was from May 10 until June 9, i.e. during the fourth survey round. In 
CL3-Kwale, the only Muslim area, the energy intake from home-produced food was high 
during that round. There was no evidence of a lower energy intake that could negatively· 
influence available agricultural labour. 
31 Food consumption was assessed by a recall of all food prepared in the compound during 
the day prior to the interview. The recall of food preparation was collected for each 
kitchen of the household. The women concerned were questioned about all the foods and 
drinks they had prepared in the course of the previous day. Starting with the first dish of 
the day, all subsequent dishes (drinks and snacks) were covered. The women were further 
asked to demonstrate the cooking procedures, and to indicate the volumes of the different 
ingredients used, as well as the total volume of the dish as finally prepared. In case of left-
overs from meals, the volume of food that had not been eaten was separately estimated 
and subtracted. For each ingredient it was further noted whether it was home-produced or 
not. 
In some households visitors participated in meals, in other households some members had 
meals while visiting a friend or relatives. A check on a subsample of households revealed 
no systematic bias from this source: visitors and outside meals canceled each other out 
statistically. 
32 There exist a few studies that have compared the nutritional conditions of groups of 
smallholders with different economic characteristics e.g. rice growers, sugar growers, agri-
cultural labourers. These studies usually include a comparison group of peasant small-
holders who do not participate in such economic activities or agricultural projects, what-
ever the case. These studies are remarkably consistent in the level of energy intake they 
report for peasant smallholders namely 2670 kcal in South Nyanza District (Kennedy 
1994); 2590 kcal in Kisumu District (Niemeijer & Hoorweg 1994); 2581 kcal in Trans 
Nzoia District (Foeken & Tellegen 1994). 
33 See WHOIFAO (1985, 133). A requirement of 2960 kcal per consumer unit corresponds 
with about 2100 kcal per capita. 
34 The figures in Table 27 (p. 70) and Table 30 (p. 72) do not reflect the percentage of 
households with a continuously low energy respectively protein intake, as the data are 
based on a one-day 'snapshot' per household in each season. The prevalence of house-
holds with a more or less continuously low energy intake is bound to be somewhat less, 
depending on the extent of day-to-day variation in intake. 
35 The safe level of protein intake was calculated according to the proposed procedure by 
WHOIFAO (1985, Table 55). The procedure is to derive first an average protein require-
ment and then to add a margin for statistical uncertainty (conventionally: +2 standard 
deviations). While the coefficient of variation (CV) of individual protein requirements is 
estimated to be 12.5%, the CV for aggregate household requirement is much less, as 
summing up of individual variances gives a lower overall variance. On the basis of a 
model household with about 6 consumer units, a CV of aggregate household protein re-
quirement of about 4.5% can be derived. 
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One consumer unit corresponds to an energy intake of 2960 kcal (for a nominal adult 
male). The same male ne<ods on average 0.6 g reference (ideal) protein per kg body 
weight. Assuming a protein digestibility of 88%, his average requirement in terms of di-
etary protein (body weight: 60.3 kg) would be 41.4 g (5.55% of the energy). His indi-
vidual 'safe level' of protein would be that amount plus 2 times the CV of 12.5% (see 
above), that is 51.4 g, which represents 6.94% of the energy. However, members of the 
vulnerable groups (children below 3, adolescents, women and the elderly) have relatively 
higher protein requirements within a given amount of energy; besides, children and ado-
lescents have relatively high requirements of the essential amino acids, so that their re-
quirements have to ·be corrected upwards to account for protein quality. 
Therefore, an average requirement of dietary protein of 6% of the energy has been cho-
sen here (this corresponds to a 'safe level' of 7-.5% on an individual basis). The safe 
amount per consumer unit (supposing ideal distribution among individuals) becomes 
then 6% of 2960 kcal, that is 44.4 g dietary protein, plus two times the CV of 4.5%, that 
makes a 'safe household level per consumer unit' of 48.4 g dietary protein. This figure 
has been rounded to 50 g. which is an aggregate household value not taking account of 
possible unequal distribution within the household. 
36 In Chapter 4 (p. 57), an independent calculation based on food production figures esti-
mated the degree of food self-sufficiency to be 45 per cent of the energy usually sup-
plied by cereals or 34% of the total energy intake (.45*75; see note 19). This corre-
sponds very well with the observed energy intake from home production of about 35 per 
cent of the total energy intake. 
37 The traditional gifts of food are now largely obsolete. 'Food from the wild' by means of 
hunting, fishing and gathering also plays little role in Mijikenda food supply. Large ani-
mals can no longer be hunted, partly because they are not present anymore, partly be-
cause it is illegal. In as far as wild animals are eaten nowadays, it is restricted to small ro-
dents, birds and grasshoppers (Waaijenberg 1994). Gathering of wild plants still takes 
place, but although several of these are eaten, their contribution to the daily diet is very 
marginal indeed. 
38 From Table 34 (p. 75) it can be calculated that the energy intake in the households in 
Kwale District is, on average, about 250 kcaVcu higher than in Kilifi District. This differ-
ence between the districts is probably caused by two interrelated factors, firstly, the differ-
ence in household income mentioned in note 27 and, secondly, the existing difference in 
household size. The household size in Kwale District is 4.6, in Kilifi District it is 7.0 con-
sumer units (p. 51). In large households greater amounts of food have to be prepared but 
a recurrent (though so far unexplained) finding is that the amounts per person tend to be 
less in larger households. Consequently, there is a negative relationShip between house-
hold size on the one hand and energy intake on the other. This effect was earlier reported 
by Greer & Thorbecke (1986). In the present survey, regression calculations give a lower 
energy intake of 73 kcaVcu for each increase in household size with one consumer unit 
(Niemeijer et al. 1991, 35). The difference in household size between the districts is 2.4 
consumer units and this accounts for. almost 200 kcal/cu or most of the difference of 250 
kcaVcu that was found to exist between the districts. 
39 The energy composition in terms of food groups is quite similar in the different research 
areas with minor exceptions. Cereals contribute the major share to energy intake in all ar-
eas but in the two CL3 areas starchy roots contribute 12 per cent because of higher cas-
sava consumption. In the CL3-Kwale area the consumption of animal products and mis-
cellaneous items further contribute about 10 per cent and this must be because of the fact 
that food purchases are high and there are opportunities for buying all kinds of foods in 
this bustling area; opportunities which are not present, for example, in the CL5-Kilifi area 
which also has high food purchases but which mostly consists of maize. 
40 Other possible measures that can be used are the standard deviation, the variance and the 
coefficient of variation. These measures, however, give extra weight to extreme deviations 
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by squaring of values to accentuate error variance. Since the present interest is in the sea-
sonal variations that naturally occur (not by error) there is less reason to give extra weight 
to large deviations. 
41 During May/June the energy intake from home-grown cassava in the six research areas 
was as follows: CL3-Kwale (363 kcal/cu); CL3-Kilifi (444 kcal/cu); CL4-Kwale (161 
kcal/cu); CL4-Kilifi (29 kcaVcu); CL5-Kwale (97 kcal/cu); CL5-Kilifi (9 kcaVcu). 
Chapter 6 
42 For example, when height-for-age stays behind improvements in weight-for-height are 
difficult to interpret. In the case that height and weight do not grow evenly together there 
will occur increases in one indicator and decreases in the other indicator which are never-
theless of little meaning. 
43 A further analysis of the seasonal changes in height-for-age and weight-for-height was 
attempted in Niemeijer & Klaver (1990) with particular attention for the effects of agro-
ecological zone. 
44 Beaton & Ghassemy (1983) in their overview study on preschool supplementary feeding 
centres tried to evaluate the anthropometric response to increased food intake. In their 
calculations, they evaluate the theoretical energy cost of growth as follows: (i) 5kcal per 
gram of body mass deposited and (Ii) around 55 kcal per kg per day for the increase in 
basal metabolic rate (BMR) and maintenance requirements. For the latter component, one 
may also refer to the equations provided by WHO (1983). For children aged 0-3 years, 
BMR in kcal per day is estimated at 6O.9*W-54 (boys) or 61.0*W-51 (girls), where W = 
body weight in kg; this means about 61 kcal per incremental kg. For a hypothetical child 
that grows 1 kg in a year (3 g per day), this means 15 kcal per day for laying down new 
tissue and on average 30 keal per day for increased maintenance requirements, an average 
of about 45 kcaVday. 
From the review of supplementary feeding programmes, it appeared that increased food 
intake did not fully translate in increased growth. On the whole (representative data), 
about 50 per cent of the food collected for the target child was substituted or shared 
within the family, and of the energy ingested by the child, roughly 27 per cent could be 
accounted for by growth. According to Beaton (1983) the remaining 73 per cent may 
have gone into increased voluntary physical activity and possibly metabolic adaptation. 
Applying these estimates to the results in this study, an extra 200 kcal per consumer unit 
might translate into 100 kcal per child consumer per day if food were distributed equi-
tably according to need - which is not at all certain). If 27 per cent of this would have 
gone into growth (i.e. 27 kcal per day), it might have resulted in an extra weight increase 
over a period of 3-4 months of 3.4 g per day, or 100 g per month. For children, aged 3-
10 years, the increase in maintenance requirements is much less (22.5 kcal instead of 61 
kcallkg/day), so for them an extra 27 kcaVday might theoretically result in body growth 
of 4.4 g per day or 135 g per month. 
Chapter 7 
45 Noticing that on many farms the areal used for food crop cultivation is relatively small it 
was recommended that food crop cultivation should be extended. This could also reduce 
the damage caused by wild animals and birds. Measures to stop further soil erosion are 
also important. The range of food crops should be stimulated; especially the cultivation of 
more drought-resistent crops such as cassava, sorghum, millet, simsim, groundnuts, soya 
beans, cowpeas, pigeon peas, yams, and arrow roots. Farmers might also be assisted at the 
time of planting, with rain forecasts through the media in the local languages. Irrigation 
possibilities are few because of the seasonal character of most rivers. Nevertheless, wher-
ever possible, small-scale irrigation for, for instance, vegetable gardens should be encour-
aged. A positive side-effect of such measures could also be a less one-sided diet. 
Productivity of food crop cultivation can be raised in several ways, such as more use of 
fertilizers and manure, better control of weeds, and the introduction of animal traction and 
126 
other ways of mechanization. Extension services should be intensified and be directed to 
education and stimulation of such improvements. In general, higher farm productivity can 
only be realized through higher inputs; in other words, farmers need money to purchase 
these items and credit facilities should be provided with easy terms. Still, for many house-
holds such investments in food crop cultivation may not be economically viable. 
Potentially, cassava, could be of great importance, because it is already grown widely and 
used to be one of the main staples. It is possible that with rising maize prices as a result of 
changes in government policy, households may increase their cassava consumption al-
though such an outcome is far from assured because food preferences are notoriously re-
sistant to change. 
Cash crop production is hampered by the same physical and cultivation constraints as 
food crop production, although it is clear that particularly in the wetter zones, potential 
for cash crops exists. In general, what has been said about measures to increase food crop 
production applies to cash crop production as well. But there is another problem: except 
for coconuts (copra), there is no assured market for cash crops in the two districts. Better 
marketing facilities for products such as cashewnuts and fruits should be explored, includ-
ing the creation of agro-based industries in the areas. 
Cattle-keeping should be encouraged for instance by extending the quite successful Dairy 
Development Project which focuses on zero and semi-zero grazing of dairy cows. A pre-
condition, however, is that animal disease control must be intensified in order to reduce 
loss of animals. Farmers should receive better instruction on the care of their animals and 
be motivated to inc,rease milk production. In order to increase the profitability for the 
farmers, the cultivation of fodder crops should be increased, for instance by integrating 
the project with agro-forestry and by creating nurseries for the fodder plants. Conserva-
tion of fodder crops should be stimulated, so that fodder can be used during the dry sea-
son. Moreover, the marketing of milk should be improved, for instance through 
decentralization of the marketing or through co-operative marketing groups of farmers. 
(The above is a summary of the recommendations in Foeken & Hoorweg 1991) 
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Many African Societies traditionally have to cope with seasonal 
food shortages. It has been suggested that the effects of this 
kind of seasonality have worsened with increasing population 
pressure and with the introduction of commercial cropping and 
that small farmers particularly are vulnerable to the vagaries of 
the seasons. 
This monograph examines the seasonal variations in food 
consumption and nutrition that occur in Kenya's Coast Province. 
This part of the country is relatively dry, has a largely unimodal 
climate and a low degree of food self-sufficiency. Household 
energy intake is the same as that of peasant smallholders 
elsewhere in Kenya . The nutritional status of children is below 
that in other parts of the country. Nevertheless the sea'sonal 
fluctuations in energy intake and nutritional status are small. 
The study population has developed successful strategies to 
cope with diminishing food stocks at the end of the agricultural 
year. Despite the fact that household incomes are generally low, 
households manage to increase their food purchases with 
income from off-farm employment. The respective influences of 
climate, productive organization and household income are 
analysed . 
The findings are reviewed in relation to the changes in livelihood 
that have occurred in rural Africa; in respect of resource 
management and diversification strategies; and in relation to 
existing theories of child growth. Implications for development 
and policy are discussed. 
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